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of intellectual interrogation, he also gave me the very first chance as 
educator, teaching at the Postgraduate program of the Angewandte. He 
is certainly dearly missed. My main educator at the Angewandte was 
the late Hans Hollein. I was in the fortunate position to both be his 
student as well as his employee, the combination of both gave me the 
opportunity to probe one of Postmodernism´s most brilliant minds. I 
need to thank Hans Hollein for sitting me in front of a computer for 
the first time in an architectural context, and in doing so exposing me 
to the main universe of thinking and making which would influence the 
entire direction of my career as an architect. Greg Lynn took over the 
studio of Hans Hollein the semester I was up for thesis, nonetheless he 
became a shaping character of my career as an architect. I need to thank 
you also for generously sharing contacts during Sandra’s and my visit to 
Los Angeles with the MAK, Schindler Scholarship.
There are so many friends and commilitones from my time at the 
Angewandte, to name them all would fill some space. I apologize for 
mentioning just a few: Sebastian Michalski (who was there when we 
founded SPAN), Christian Prasser, Roger Karrer, Cornelia Faisst, Claudia 
Cavaller, Dejan Panic, Julia Hinderink, Hubert Klumpner, Philip Lutz, 
Johannes Kraus, Johnny Porsch and Christoph Monschein – who was so 
kind to provide some crucial imagery for this dissertation.
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I think I have the best wife in the world. Sandra Manninger is not only 
the love of my life but also the best partner in crime anyone can imagine. 
“Durch dick und dünn” through the thick and the thin as is said in 
German. We went through everything together, from the most depressing 
days (lost competitions and personal loss) to days of exhilaration and 
joy (won competitions, exhibition openings, and massive research 
breakthroughs). I cannot imagine anyone else I would like to live my life 
together. I thank you for your patience with my, at times intensive and 
inpatient, temper.
None of this would have been possible without the unconditional love 
and support of my mother and my sister. My Mother, Mirtha Dagach 
who brilliantly is able to fuse the worlds of art and technology. Her 
career as programmer at the Universidad Catholica in Santiago Chile 
was cut short due to the military coup in 1973, but in an unconscious, 
subliminal and unpretentious way I think she understood and fostered 
from a very early age my talent as an artist, designer and technology 
aficionado. She created a home where art and philosophy were effortlessly 
one of the main points of discussion, and I think she genuinely enjoys 
her retirement which finally allows her to pursue one of her major loves: 
painting. I cannot thank enough my sister, Consuelo del Campo for 
her unconditional love and support in everything I do. I miss the long 
conversations about the world with my mother and my sister as I always 
have the feeling that we see each other way too rarely. I´m still amazed 
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about the encouragement of both my mother and my sister to pursue my 
international quest for advancements in the architectural discipline, not 
even once complaining about my, sometimes long, absences from our 
hometown Vienna -the environment that truly educated me in terms of 
appreciating  sophisticated and sublime architectural spaces.   
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3. ABSTRACT
3.1 AUTONOMOUS TECTONICS
Matias del Campo
The dissertation Autonomous Tectonics presents itself as a forensic 
examination of the work of my practice SPAN. The text interrogates 
how design research serves as a main tool for the development of novel 
trajectories in the practice. This scene is set in this document by the 
description of two main design approaches through a series of projects, the 
top down design technique of topological modelling and its application 
in a series of projects, and the subsequent transformation into a primarily 
bottom up technique, through the use of recursive algorithms and the 
exploration of emergent fabrication methods. The text examines how a 
design research went full circle - from an abstract machine (see p.180),-an 
object containing the opportunities to be interpreted as a series of projects- 
through projects in an intermediate scale (Exhibition Designs, see p.143 
- 178) to the scale of a building In what can be described as a plot-twist, 
the basic design technique of curvilinear, continuous spaces consisting of 
smooth single surfaces (see, Austrian Pavilion, p. 202-228) was abandoned 
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in favour of a high resolution, intricate object condition with a clear 
tendency towards a granular component assembly that embraces the 
main architectural problems of joints, mullions, doors, arches, columns, 
fenestrations and corner problems (see for example, ORE, Shanghai 
Fashion Week Pavilions, p.229-234) . This change allowed to discuss the 
projects considering the long trajectories of the architectural discipline. 
However, in contrast to the examples that exercise full control in a top 
down design process, Autonomous Tectonics speculates on the aspect 
of a non-anthropocentric design environment, where the architect as 
the sole genius of a design is perceived as suspicious figure, and ideas 
of full automation in design are embraced as an alternative creative 
environment. This alternative method of design opens opportunities 
to discuss aspects of a Postdigital world, of the impact of automation 
to society, economy and culture, as well as providing alternative 
morphologies, typologies and organizations of space. A novel cultural 
entity that discusses moments of estrangement, the culture of the 
familiar vs the unfamiliar, the morphological language of big data, the 
sensibilities of AI’s and seeks a conversation on the aspects of architecture 
that possesses disciplinary autonomy, but is simultaneously embedded in 
the currents of a changing culture of production in which Autonomous 
Tectonics will be at play. This novel cultural entity is shared with a series 
of colleagues and peers who work on related conditions. People like 
Hernan Diaz Alonso, Francois Roche, Roland Snooks, Ezio Blassetti 
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and Danielle Williams, Alisa Andrasek, Nicolo Cassas and more. This 
dissertation is an attempt to discuss the evolution of the work of SPAN 
through the lens of discoursive inquiry and cultural agency, resulting in 
the concept of Autonomous Tectonics.
In contrast to my partner, Sandra Manninger, who’s contribution to 
discourse, deals with the aspects of geometry in SPAN’s body of work, 
this dissertation is primarily concerned with aspects of materialization 
and the affect produced through instances and artifacts of fabrication.
All of this is accompanied by the critical interrogation of the ontological 
and epistemological framework emerging from the becoming of these 
objects. Philosophy, in this frame of thinking (see p.240 - 266) serves as a 
source of inspiration and forms the base for the creation of a language to 
describe the projects inherent qualities. As Ludwig Wittgenstein famously 
said: What you cannot talk about, you have to remain silent about1. 
For me this was never a proposition to remain silent, but a challenge 
to develop -and even invent- a language to describe and talk about my 
projects. 
1: Tractatus Logico-Philosophicus. 
Logisch-philosophische Abhand-
lung. By Ludwig Wittgenstein. First 
published by Kegan Paul (London), 
1922.
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4. GLOSSARY
TERM:     DEFINITION:
Abstract Machine The term is borrowed from the universe 
of thinking of Gilles Deleuze and Felix 
Guatarri both of whom understand the 
term “the abstract machine” as a subject that 
is overdetermined insofar as it comprises an 
indefinite sphere of “virtual” possibilities that 
may be actualized under certain conditions 
– the subject is always already more than 
what has been historically actualized. 
Moreover, such a theory allows for the 
“deterritorialization” of the subject along 
“nomadic” “lines of flight” that effectively 
resist its endless “territorialization” by the 
“state apparatus”.
  
Automaton The word “automaton” 
is the Latinization of 
the Greek αὐτόματον, automaton 
-”acting of one’s own will”. This word 
was first used by Homer to describe 
automatic door opening, or automatic 
movement of wheeled tripods.  In a 
contemporary context it describes 
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computer controlled machines that 
follow specific sets of programmed 
behaviour.
 “Automaton.” Merriam-Webster.com, 
Merriam-Webster, www.merriam-webster.
com/dictionary/automaton. Accessed 30 July 
2018.
Automation Automation is the use of control 
systems and information 
technologies to reduce the need for 
human work in the production of 
goods and services. In the scope 
of industrialization, automation is a 
step beyond mechanization. Whereas 
mechanization provides human 
operators with machinery to assist 
them with the muscular requirements 
of work, automation greatly decreases 
the need for human sensory and mental 
requirements as well. Automation 
plays an increasingly important role 
in the world economy and in daily 
experience.
 “Automation.” Merriam-Webster.com, 
Merriam-Webster, www.merriam-webster.
com/dictionary/automation. Accessed 30 
July 2018.
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Autonomy Autonomy (Ancient Greek: 
αὐτονομία autonomia from 
αὐτόνομος autonomous from 
αὐτο- auto- «self» + νόμος nomos, 
“law”, hence when combined 
understood to mean “one who 
gives oneself their own law”) is 
a concept found in moral, political, 
and bioethical philosophy.
“Autonomy.” Merriam-Webster.com, 
Merriam-Webster, www.merriam-webster.
com/dictionary/autonomy. Accessed 30 July 
2018. 
Deconstructivism A movement of postmodern 
architecture which appeared in the 
1980s, which gives the impression of 
the fragmentation of the constructed 
building. Its name comes from the 
idea of “Deconstruction”, a form 
of semiotic analysis developed by the 
French philosopher Jacques Derrida. 
 “Deconstructivism.” Merriam-Webster.
com, Merriam-Webster, www.merriam-
webster.com/dictionary/deconstructivism. 
Accessed 30 July 2018.
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Extensive According to French Philosopher Gilles 
Deleuze there are two main substances 
to differentiate: those with intensive 
properties and those with extensive 
properties. That which you can grasp, 
cut, twist, and turn is extensive
 Matias del Campo, based on the description 
of Manuel de Landa in his Seminar ARCH-
712-001 Topics in ARCH Theory II: 
Philosophy of Materials and Structures, 
PennDesign, 2012. 
Generative Generative methods in the context 
of this dissertation pertains to 
technologies with the overall 
capacity to produce unprompted 
change driven by large, varied, 
and uncoordinated agents. When 
generative methodologies provide a 
common platform, changes may occur 
at varying layers (physical, network, 
application, content) and provide 
a means through which different 
actors may cooperative indirectly and 
contribute to innovation. Depending 
on the rules, the patterns can be 
extremely varied and unpredictable. 
One of the more well-known examples 
is Conway’s Game of Life, a cellular 
automaton. 
Matias del Campo 2018
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Index Index, from the Latin indico, 
means to show, mark, point out, 
recommend advice or to indicate, 
but also to discover and to spy. Index 
is used in a multitude of meanings 
that range as far as from the realms 
of mathematics, expressing the raise 
of a suffix indicating the power, 
to economics, as a single number 
calculated from an array of prices 
or of quantities; to programming 
where it indicates an integer or 
other keys defining the location 
of data within an array, vector or 
database table, to an alphabetical 
listing of items and their location, 
such as terms and names in a book.
Matias del Campo in Autonomous 
Tectonics, a Research in Emergent Robotic 
Construction Methods, P.07. 2015
Indexicality Indexicality, whilst closely related 
to Index, has a different set of 
meanings. Whereas the index 
clearly points to an existing set, 
or list, of operands (objects, rules, 
numbers, names, materials, ideas, 
terms) Indexicality operates within 
the realm of the trace, the artifact, 
the imprint and ways to read this 
within the manifested material 
condition. 
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Matias del Campo in Autonomous 
Tectonics, a Research in Emergent Robotic 
Construction Methods, P.07. 2015
Intensive According to French Philosopher 
Gilles Deleuze there are two main 
substances to differentiate: those 
with intensive properties and those 
with extensive properties. That 
which affects you but does not 
yield to your attempt to contain 
it, is, like wind in your face can be 
described as intensive. Intensive 
differences are, as Deleuze points 
out, indivisible
Matias del Campo, based on the 
description of Manuel de Landa in his 
Seminar ARCH-712-001 Topics in 
ARCH Theory II: Philosophy of Materials 
and Structures, PennDesign, 2012. 
Machine A machine uses power to apply 
forces and control movement 
to perform an intended action. 
Machines can be driven by animals 
and people, by natural forces 
such as wind and water, and by 
chemical, thermal, or electrical 
power, and include a system 
of mechanisms that shape the 
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actuator input to achieve a specific 
application of output forces and 
movement. They can also include 
computers and sensors that 
monitor performance and plan 
movement. The term Machine 
can be used in a metaphoric sense 
describing ideas and concepts. 
“Machine.” Wikipedia.com, Wikipedia, 
https://en.wikipedia.org/wiki/Machine. 
Accessed 30 July 2018.
Paradigm Paradigm comes 
from Greek παράδειγμα 
(paradeigma), “pattern, 
example, sample” from the verb 
παραδείκνυμι (paradeiknumi), 
“exhibit, represent, expose” and 
that from παρά (para), 
“beside, beyond” and δείκνυμι 
(deiknumi), “to show, to point 
out”.  In science and philosophy, 
a paradigm /ˈpærədaɪm/ is a 
distinct set of concepts or thought 
patterns, including theories, 
research methods, postulates, and 
standards for what constitutes 
legitimate contributions to a field.
“Paradigm.” Wikipedia.com, Wikipedia, 
https://en.wikipedia.org/wiki/Paradigm. 
Accessed 30 July 2018.
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Posthuman Posthuman in the context of this 
dissertation refers to a design 
ecology that does not support 
the anthropocentric approach to 
design agencies but rather allows 
for a dialogue with computational 
methods in order to achieve design 
solutions which otherwise would 
not be possible to achieve through 
pure human creativity. It gives 
agency to alternative methods of 
design.
Matias del Campo, based on several 
published papers such as Autonomous 
Tectonics, Autonomous Tectonics II and 
Plato’s Columns.
Postdigital Postdigital pertains to a 
contemporary discussion about 
the phase after the nascent state 
of computational, or digital 
design. The Postdigital considers 
computational design tools as a 
given, mainstream production 
method in the architectural 
discipline and critically interrogates 
contemporary architectural 
production through the lens of the 
disciplinary, discoursive problem, 
rather than through the lens of 
technological fetishization. 
38
Autonomous Tectonics - Matias del Campo 2018
Matias del Campo, based on several 
published texts such as the introduction 
to the book Sublime Bodies, Architectural 
Problems in the Postdigital Age published 
by Tongji Press 2017
 
Postmodernism Postmodernism describes a 
broad movement that developed 
in the mid- to late 20th 
century across philosophy, the 
arts, architecture 
and criticism which marked a 
departure from modernism. While 
encompassing a broad range 
of ideas, postmodernism 
is typically defined by an 
attitude of scepticism, irony or 
rejection toward grand 
narratives, ideologies and various 
tenets of universalism, including 
objective notions of reason, human 
nature, social progress, moral 
universalism, absolute truth, 
and objective reality. Instead, 
postmodern thinkers may assert 
that claims to knowledge and 
truth are products of social, 
historical or political discourses or 
interpretations, and are therefore 
contextual or socially constructed. 
Accordingly, postmodern thought is 
broadly characterized by tendencies 
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to epistemological and moral 
relativism, pluralism, irreverence 
and self-referentiality
“Postmodernism.” Wikipedia.com, 
Wikipedia, https://en.wikipedia.org/wiki/
Postmodernism. Accessed 30 July 2018.
Recursion In the instance of this PhD, 
Recursion relies on the idea of 
recursively repeating algorithms 
that generate self similar results. 
The multiple repetition of simple 
algorithms creates complex 
behaviour expressed in intricate 
and highly articulated objects. 
This method results in fractal 
geometries that reveal the same 
amount of detail no matter the 
scale of observation. Examples for 
this include a series of projects by 
SPAN such as Formations (MAK 
Collection), Barcelona Recursion 
(FRAC Collection) and the design 
for the HAWK Bar in Shanghai, 
China.  Matias del Campo 2019 
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Tectonics Greek in origin, the term tectonics 
derives from the word tekton, 
signifying carpenter or builder. The 
corresponding verb is tektainomai. 
This in turn is related to the 
Sanskrit taksan, referring to the 
craft of carpentry and to the use 
of the axe. Remnants of a similar 
term can be found in Vedic poetry, 
where it again refers to carpentry. In 
Greek it appears in Homer, where 
it alludes to the art of construction 
in general.
Kenneth Frampton in Studies in Tectonic 
Culture, MIT Press 1995, P.25
 
Robot  A robot is a machine—
especially one programmable by 
a computer— capable of carrying 
out a complex series of actions 
automatically. Robots can be guided 
by an external control device or the 
control may be embedded within. 
Robots may be constructed to take 
on human form, but most robots 
are machines designed to perform 
a task with no regard to how they 
look.
“Robot.” Wikipedia.com, Wikipedia, 
https://en.wikipedia.org/wiki/Robot. 
Accessed 30 July 2018.
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and firm connection point. This harks back on research 
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of form.  . . . . . . . . . . . . . . . . . . . . .167
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6. introduction
6.1 Abstract 
The main frame of thinking in this document serves as the basis for 
the argument presented in this dissertation, it discusses specifically 
the emergence of the problem, which is centrally positioned in this 
text. It is the idea of a design universe that does not rely solely on 
the human imagination, but rather explores the possibility of a non-
anthropocentric design ecology that relies on other design agencies, and 
thus also negotiates a novel frame of form, aesthetics and even function. 
The proposition can be considered a collection of points that on the 
one side serve as evidence for this development, including the historic 
dimension of automated design processes. In a series of projects, and 
in best practice research tradition I demonstrate the evolution of my 
practice, from primarily top down techniques to a position which 
negotiates between top down and bottom up techniques. In order to 
understand the instances and actors that shaped this thinking, I start 
with an  origin story.
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6.2 An Austrian origin Story. A lineage 
of visionary architecture. 
As every architect my methods of working and thinking have an origin 
story. Not only does this story comprise of things learned and seen 
within the walls of the respective institution that served as a training 
ground for a young architecture apprentice but also in the exposure 
to a certain art scene, environment and in general, cultural life. All of 
which form, in the best Konrad Lorenz tradition, a deep imprint that 
shapes the desires and trajectories selected for the rest of the career as an 
architect. In these pages I would like to describe how my body of work 
fits within a tradition and lineage of advanced architecture in Austria. As 
this model of a PhD asks for a reflection upon the own body of work, 
and its position within a larger frame of architectural discourse I consider 
it important to understand that the work not only sits within the work 
of my own generation -current colleagues, friends and antagonists- 
but also how a wider historical ballistic trajectory has formed me as 
designer and critical mind. For this I consider my upbringing in Austria 
a crucial ingredient. As described in the introduction to this dissertation 
I spent the majority of my life in Vienna, from my childhood to my 
graduation as an architect, and well into my thirties. Austria has built a 
firm reputation in terms of providing the architectural discipline with 
sometimes experimental, sometimes artistic and sometimes profound 
theoretical positions in architecture. From proto-modern heroes such as 
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Otto Wagner, Josef Hoffman and Adolf Loos to Joseph Maria Olbrich, 
Oskar Strnad, Clemens Holzmeister, Karl Schwanzer, Hans Hollein 
(Fig.2) and Wolf D. Prix – the ambition of Austrian Architects was often 
an ambition for more than the currently possible. However, within this 
line one specific era was especially relevant for my own work – the work 
done in the 60ies and 70ies. 
6.3 The Austrian Phenomenon
In 1988 the Austrian architecture doyen Günther Feuerstein published 
the book “Austrian Visionary Architecture in Vienna 1958 to 1988” 
(Fig.1). Feuerstein is a seminal figure in the development of the 
outstanding architecture miracle that happened in Austria in the 1960ies 
and 70ies. Peter Cook, of Archigram fame, described this once befittingly 
as “The Austrian Phenomenon”. Feuerstein’s role in this phenomenon 
was, next to Karl Schwanzer, the one of a mentor, teacher and enabler. 
His Klubseminar der Architekturstudierenden at the Technical University 
of Vienna was the breeding ground, working space and party den for 
figures such as Laurids Ortner, Günther Zamp Kelp, Michael Pühringer, 
Timo Huber, Michael Holzinger, Helmut Swiczinsky and Wolf D. Prix. 
Feuerstein exposed these young minds to architects such as Cedric Price 
and Archigram. The later inspired the founding of an entire series of 
Architecture groups: Zünd-up, Hausrucker Co, Missing Link, Salz der 
Erde and Coop Himmelblau. The creative explosion triggered by the 
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Figure 1: 
Günther Feuerstein, Visionäre Architektur, Wien 1958/1988, Ernst 
& Sohn Verlag für Architektur und Technische Wissenschaften, 
Berlin 1988
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events of 1968 found an imprint in the Austrian architectural landscape 
that resonates to this very day, most visibly in the nomenclature and 
practice models of young Austrian architecture offices such as PropellerZ, 
Raumhochrosen, Next Enterprises, Soma, SYNN, SPAN and so on.
6.4 A Critique of the Modern
It did however not start with 1968. The profound scepticism of figures 
like Hans Hollein and Walter Pichler towards the technocratic nature of 
modern architecture served as a lightning rod for visionary projects such as 
urban intersections, totemic figures as high risers, paleolithic formations, 
blocks of cheese hovering over urban scapes and aircraft carriers occupying 
the rolling hills of bucolic landscapes (fig.2). This breathless hunt for 
the interstitial spaces between the technological and the ritualistic, the 
Figure 2: Hans Hollein, Flugzeugtrager in der Landschaft, 1964, Courtesy MOMA, NY
65
Autonomous Tectonics - Matias del Campo 2018
Figure 2: Hans Hollein, Flugzeugtrager in der Landschaft, 1964, Courtesy MOMA, NY
materialistic and the symbolic, the metaphor and the metamorphosis 2 became 
part of my own universe as soon as I picked up this book as a teenager. In 
the forensic examination of my own work I can see the traces, influences 
and gravitational forces that shape my projects to this very day, even though 
I refused or denied this influences for the most parts of my career as an 
architect. As every good student should do, I emancipated myself from the 
work of my early mentor Hans Hollein. 
6.5 Art and Revolution
Elias Canetti in his wonderful collection of essays Das Gewissen der 
Worte 3 describes how painful and hard it was to throw his hero, Karl 
Kraus, from the pedestal but at the same time the absolute necessity and 
inexorability of this action in order to progress as an artist – or as I try 
2: Hollein, Hans. Métaphores et 
Métamorphoses, exhibition, Centre 
Georges Pompidou, 1987.
3: Canetti, Elias. Das Gewissen der 
Worte: Essays, Fischer Taschenbuch 
Verlag, Frankfurt 1981
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to explain to my own students in every fitting (and sometimes not so 
fitting) situation: Nothing grows under a big tree – quoting Constantine 
Brancusi upon his demise from Rodin’s Atelier just after a couple of 
months. 1988 was a very formative year in my life, I picked up this 
incredible book – Visionary Architecture in Austria 1958 to 1988- a 
book so full of energy, vigour and a good portion of Viennese insanity and 
Größenwahn, and at the same time the MAK (Museum fuer Angewandte 
Kunst) in Vienna organized a show called Kunst und Revolution4 – art 
and revolution, showing for the first time the full spectrum of Russian 
constructivist art and architecture in the west. I remember too well the 
immediate visceral reaction I had to this work, completely hypnotized by 
the presence of a giant block of concrete and on it a single rather small 
painting – Malevich’s four squares. The entire show was like an epiphany 
to me revealing architectural opportunities far beyond what I saw on a 
daily basis in my environment.  Three years later, when I had access for 
the first time to a computer to design, all of this puzzle pieces fell into 
place.
6.6 Motivation to write this PhD
The architecture practice SPAN has been concerned with aspects of 
computational design and advanced fabrication since it´s very inception 
in November 2003. The practice was setup by Sandra Manninger and 
myself as equal partners – we already had been loosely collaborating 
4: Kunst und Revolution, Russische 
und Sowjetische Kunst 1910 – 1932, 
Exhibition in the MAK, Museum für 
Angewandte Kunst, Wien. March 11 
to May 15th 1988
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since 1996, primarily helping each other out at academic projects – this 
sort of collaborations has a strong tradition in the Austrian architecture 
education. 
The intensity and entanglement of this collaboration just increased 
after the founding of SPAN, making it very difficult to describe 
clear demarcation lines within the work. Within the dissertation 
document you will find the alternate use of the term we and I in order 
to differentiate between decision making processes that were done 
collectively or individually respectively. 
The origin of the desire to speculate about the inherent possibilities 
of novel technologies to infuse cultural production with progressive 
methods and idea, theories and philosophies forms the background of 
the motivation to write my PhD . In my specific case I can rely on the 
fact that I was exposed to computational design methods in my freshman 
year at the University of Applied arts in Vienna. Hans Hollein, my 
professor and mentor at the time selected a handful of students in Fall 
1991 to participate in a semester of research on novel design techniques 
based on computational models. The software companies Nemetscheck 
Group and HAN Dataport sponsored the research with hardware, 
software and an introduction into UNIX programming. This can be 
described as a profound, career changing moment. I had already, before 
that experience, a fanatic interest in science fiction and had tinkered 
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around with programming in Basic, Cobol and Pascal, but this moment 
turned fiction into science, providing me for the first time with a tool 
set to enter a universe of novel architectural opportunities unknown to 
me before. For the time, the software was already quite sophisticated, 
including splines, metaballs and animation opportunities. The work 
on computational models became my main staple at the University of 
Applied arts, where a Computer Lab was established after these first tests, 
small and hidden away in a dark corner, only spoken about in hush tones- 
as the main protagonists in the school at the time, Hans Hollein and 
Wolf D. Prix expressed enormous suspicion towards this new set of tools. 
I spent day and night in this lab, digging into various software packages, 
such as Softimage, Microstation, Lightwave and FormZ, in order to find 
the ones that could express my inherent architectural sensibilities, and 
could quench my thirst for other architectures. The only thing apart 
from relentlessly learning the operations of various software -very often 
by try and error as sometimes we didn’t even have a manual- was reading 
massive amounts of architecture theory and history, ingesting every AD, 
Oppositions and ARCH+ as well as every Architecture Theory book 
I could get my hands on in ever increasing speeds. This became the 
second driving force in my architectural desires, the understanding that 
the discipline is far more than the aggregation of matter, but rather is 
infused with symbolic value provided by a thorough theorizing of the 
architectural problem. The lack of Internet sources at the time, we are 
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talking early 1990ies, forced me into the reading rooms and libraries 
which in best Viennese tradition became my extended living room. 
6.7 Architectural Lineages
If I wouldn’t have become an architect, I might very likely have 
become an archaeologist. The curiosity to unveil, excavate and discover 
pieces that need reconstruction in order to be able to inform us about 
historical events bears a close resemblance as how at SPAN the sense 
for architectural lineages informs the design ecology. There is of course 
a strange dichotomy or even schizophrenia between an acute interest 
in the most advanced technologies and the desire to converse about 
architectural production within a historic dimension. The main difference 
in my case being that I have no interest whatsoever in the imitation 
of historic precedents. Nothing is farther away from my architectural 
interests than the postmodern techniques of the ironic historical quote 
or the collaging of elements from architectural history. Rather there is 
an interest in understanding the traditions of the discipline in order to 
be able to tap into the rich history of architecture; to find inspiration. 
Of course, the way how the inspiration is transformed into a project 
has evolved, mutated and transformed over time. It transformed into 
an information that also allows for the agents of the strange, the weird 
and the unfamiliar to be part of the conversation. A knowledge about 
traditional proportional systems for example, allows to examine a 
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projects moment of estrangement, through the lens of intentional miss-
readings of proportions. Exaggerations, elongations, obeseness, stoutness 
suddenly become possible vocabularies in an architectural project.
6.8 Architectural Archetypes
There is however a desire to operate with architectural archetypes and 
critically interrogate them for their value in a contemporary architectural 
discourse. This interest is expressed also in the ambition to reclaim the 
historic architectural vocabulary for the discipline, the argument being 
that we can occupy this treasure trove of language in order to explain 
contemporary phenomena in architecture. This issue touches of course 
on the academic aspects of my work. As much as I love being a designer 
of architectures of any kind, at the same time I´m also an educator 
and academic researcher. Becoming a combination of practitioner and 
academic is a decision that I took very early on in my career. Partially it 
evolved on its own and it´s very likely that this is thanks to the, rather 
unusual, teaching practices of Hans Hollein, who was not impartial to 
the concept to have no teaching technique at all. The first time I came 
into Hans Hollein´s Studio as a student, with three other freshmen, the 
first thing Hans told us was that “Architecture is an auto didactic study”. 
In retrospect I can say that nothing is more wrong, and at the same time 
truer of the architecture education. Yes, self-motivation and discipline 
is needed to achieve the goals in an architecture study, but the provided 
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information by the faculty is as important. As a well-known axiom from 
programming states: garbage in, garbage out. Due to Hans Hollein’s 
strange teaching philosophy students with strong design agendas and 
opinions on architecture became surrogate educators for other students, 
and for the younger cohorts. I grew almost naturally into this role, both 
because of the advice I could give in terms of design, as well as for the 
technological know-how. There was no formal training in computational 
techniques at the Angewandte at the time -we are still talking early 90ies 
here-  so students came to me to learn modeling techniques, 4-dimensional 
thinking, contemporary discourse, and programming skills. 
6.9 Nothing Grows under Big Trees
It is a custom at the Angewandte that selected students get to work in 
the practice of the professor. I was recruited to the office of Hans Hollein 
in my freshman year and continued to work for him until I graduated. 
I can absolutely say that I learned more from Hollein in his office than 
I did in the studio. It was a profound training in spatial organization, 
architecture theory, cultural techniques, and material assemblies, but 
most importantly I learned the rigor and firm stance, to the point of 
stubbornness, that is necessary to realize a visionary architectural project. 
I learned how compromise can be the most potent poison for progress in 
architecture. It was not always fun, Hans ran a tight ship, and occasionally 
models would fly across the office, followed by minutes of furious yelling 
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and screaming. I count myself among the lucky ones, I only had once 
a yelling contest with him: After I graduated and started to work for 
him as designer. It stayed the only time I designed for him, because I 
obviously was moving away from his design universe in a very, very fast 
pace – thus, the yelling. As Constantine Brancusi once so brilliantly put 
it: “Nothing grows under big trees”. It was time for me to move on.
Shortly after this Sandra Manninger, and myself established our own 
practice SPAN. Part of the reasoning behind the unusual step to open an 
office practically right after graduation was the lack of offices interested 
in computational design in Vienna. The other reason was that after 
working for a decade in various offices during our studying time we 
thought it´s about time to do our own thing.
6.10 Moving beyond a Context of Influences
What I described to this point is part of the foundations of what makes 
the character and physiognomy of SPAN, which was founded in fall 
2003. The basis being an acute interest in architectural discourse and 
how technological means can provide to novel architectural sensibilities – 
which explains also a lot of the motivation to write this PhD. Sensibilities 
in this conversation do not only entail the morphologies of buildings, 
but also mood, atmospheres, the critical interrogation of program and its 
speculative potentialities. During my time at the Angewandte, the access 
to computer controlled machines was quite limited – frankly: non-
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existent. My thesis work was one of the first projects at the Angewandte 
that utilized CNC milling as fabrication method, and I had to outsource 
this work to a model building studio in Vienna, who was an early adopter 
of advanced fabrication technologies5. In the year after the graduation 
Sandra Manninger, Oliver Bertram (One of Greg Lynn´s assistants at 
the time) and myself became the founding members of AMM – the 
Advanced Materials and Manufacturing Network (2004). It was set 
up as a research network at the Angewandte and primarily focused on 
implementation of advanced fabrication methods in combination with 
cutting edge design sensibilities. The network very quickly expanded to 
the DFAB at the ETH Zürich, directed by Matias Kohler and Fabian 
Marcaccio, and to Sci_Arc through Elena Manferdini. This research was 
the foundation for an expansion of my know how into various digital 
fabrication methods, as this is where I learned how to use a CNC milling 
machine, a laser-cutter, a 3D printer etc.
6.11 The AMM Network
It might have been even through the AMM Network that I learned in 
2006 that the TU Wien, the technical university in Vienna, had acquired 
a KUKA robot and offered courses to learn its operations. It´s somehow 
fitting that it was bought by the model building institute. I immediately 
jumped on the opportunity, my adviser being Sigrid Brell-Cokcan, who 
is today known as the founder of the Robarch conference. She gave me a 
5: Brüll, Ernst. Modellbau GmbH, 
Neubaugasse 31, 1060, Vienna, Aus-
tria.
74
Autonomous Tectonics - Matias del Campo 2018
thorough education in the work flows of robotic setups, the methods to 
prepare files and the understanding of the limitations of the machines. 
In fact, this is an important lesson I learned by working hands on with 
all computer controlled machines: it´s profoundly about learning the 
limitations of the machines and how to keep these limits in the back of 
your head when you are working on a design. It became part of my sub 
routines as a designer, as much as the knowledge of proportional systems 
or the basic rules of the Raumplan. 
6.12 MAK Schindler Scholarship
In the same year, 2006, Sandra Manninger and myself were granted the 
MAK Rudolph Schindler Scholarship. This is a prestigious program for 
young Artists and Architects that includes a six-month fellowship in Los 
Angeles (Fig.3). The program specifically asks for proposals explaining 
the plans of the candidates. Our proposal included a research in three 
specific areas: Advanced fabrication, the animation industry and the 
academic ecology of Los Angeles. It was an enormously productive 
time, meetings were scheduled almost on a daily basis. The Ecology of 
Los Angeles was a treasure trove for us, we learned, first hand, about 
the amazing and skilful companies using various computer controlled 
machinery, we learned about cutting edge architectural discourse and 
joined review panels in the various institutions of LA, like SCI-Arc, 
UCLA, USC and Woodbury, almost on a weekly basis. This experience 
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Figure 3: Sandra Manninger & Matias del Campo in Los Angeles 2006
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was a forming moment for our skills as educators, designers and thinkers. 
I have to admit that Greg Lynn (Fig.4) played a big role in this, as he 
generously provided us with name´s and contacts of people we should 
meet, as well as allowing both of us to sneak into his seminars at UCLA. 
6.13 The first traces of Autonomous 
Tectonics in the work of SPAN
Right after our return from Los Angeles, I got the opportunity to start teaching 
a course at the Urban Strategies course of the postgraduate program of the 
Angewandte. Wolf Prix´s Assistant, the late Reiner Zettl, was crucial in making 
this possible. The Angewandte had not yet catched up with novel technologies at 
the time, and I had to rely on rather low-tech methods to achieve some interesting 
results. They were based on an installation I had made for the IMNO Gallery 
in Los Angeles, basically it explored the deposition of plaster on Chicken wire. 
What sounds like a trivial task turned into the very origin of the idea discussed in 
this PhD: Autonomous Tectonics. 
I didn’t use this terminology at the time, but in terms of its potentialities this 
is exactly what it was. An observation in the behaviour of material, as much as 
an interrogation of the role of environmental forces and the pressures exerted 
on form. Students had to dissect the models and record their findings in terms 
of how the material builds up in layers, how thicknesses are defined, and how 
the hexagonal underlying geometry of the chicken wire informs the material 
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Figure 4: Sandra Manninger in Greg Lynn’s office, I was behind the camera. Matias del 
Campo 2006
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assembly (Fig.5). All this knowledge became part of models that were generated 
using Real Flow as digital environment. 
6.14 A critical Endorsement
This is the moment where I should talk about SPAN´s endorsement by the 
Architecture Center Vienna. We are among a very small group of architects who 
were both endorsed by the MAK, the Museum of Applied Arts in Vienna, as 
well as by the AzW, the Architecture Center in Vienna. I think it´s safe to say 
that there was a rivalry between these two institutions at the time, with the MAK 
being the turf of the Avantgarde, and the AzW leaning towards architecture as 
Figure 5: Gypsum and Chicken wire model from the Urban Strategies Studio 2007, 
University of Applied Arts Vienna
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a practice of building. Why we were supported by both institutions is hard to 
explain, but it might have been the ability to resourcefully combine architectural 
theory with actual, physical fabrication. The AzW allowed us to design and build 
four exhibition designs for them. There was originally suspicion by the AzW 
wither our design for the Austrian Winery show would be feasible at all, but they 
had the guts to risk to commission a young architecture office, with practically no 
exhibition design experience with a complex traveling exhibition design. More 
specifically it was Kerstin Gust of the AzW, the curator of the Austrian Winery 
Boom Exhibition, who literally let her gut feeling decide in the process of giving 
us the commission. The use of CNC milling, and vacuum-forming was novel 
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ground for them. I had to find a way to produce large scale, vacuum formed 
panels, on a budget. In LA we -that´s Sandra Manninger and myself-  saw how 
architects like Greg Lynn6, or Jason Payne7 were using the Warner Brothers 
workshops, in the famous back-lot of the Warner Brothers Studio in Burbank, 
CA, to do their vacuum-formed panels; but Vienna is not Hollywood. So, what 
to do? It dawned on me that certainly Vienna does not have a gigantic movie 
industry, but Vienna is the center of the music, theatre and opera industry, if not in 
Europe than certainly in the German speaking world. Big Opera means big stage 
designs, means big workshops -I was indeed successful in finding a large vacuum-
forming workshop, which normally works for the opera´s and theatres in Vienna, 
vacuum forming large columns or parts of the Valkyries Armor – including the 
famous large wings on their helmets mind you. I will go into more detail about 
this exhibition design in the later parts of my PhD, as all of this are parts as of how 
our practice evolved in a rather rigorous and simultaneously unusual way. For 
the moment it might help the reader to understand how all these components 
contribute to the motivation to write this PhD. You may have noticed that even 
after I graduated I continued searching for novel computational tools. In a way 
the pattern of behaviour I showed early on in my career as a student -in regards 
of computational tools- did not change much over time, on the contrary: after 
the graduation that pattern of behaviour turned radical. It was always a matter of 
learning, or developing, novel techniques which allow for a further exploration 
of architecture as a mean to shape the environment. The generalist, and quite 
vague term environment, serves in this case as a framing device for an ecology 
6: Lynn, Greg. & Marcaccio, Fabian. 
Predator Installation, Wexner Center, 
Columbus Ohio 2000
7: See:  NoGood TV Station 
Reception Bar and Film Set, 
Gnuform (Heather Roberge & Jason 
Payne) 2004
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provoking theoretical considerations, programmatic innovations and aspects of 
materialization. To this very day the exhilaration and excitement when a new 
technique starts to work, and results in spatial objects with unusual qualities are 
among the most exciting moments for me and I can be childishly enthusiastic in 
reading opportunities in these, sometimes ugly, novel chunks, pieces, boulders, 
fragments and blocks of architecture. This dissertation is part of this organically 
evolved universe of interests and represents the latest evolution in this process 
in which the top down approach to design collides with the opportunities of a 
Postdigital and Posthuman universe of thinking which allows to discuss instances 
of design, which do not gravitate around an anthropocentric design approach 
but rather allows design agency to bleed into areas of automation, emergence 
and artificial intelligence.
I hope that the reader can see in this brief history of my fascination with the 
cultural agencies inherent in technological innovation, why the ballistic trajectory 
– from the earliest preoccupation with computational tools in the early 90ies, to 
the current, profound consideration of autonomous tectonics in robotic systems- 
presents a red thread through my entire career as an architect, and that this 
fascination is what makes my practice. Like the Minotaur, Technology resides in 
the middle of the Labyrinth but unlike Theseus I have no interest in killing the 
Minotaur, but rather like to seduce the monster to become a partner in crime.
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7. PROPOSITION
7.1 How to read this PhD
This PhD is divided into three main parts: Proposition, Documentation, 
Conclusion
7.2 A Frame of thinking
The proposition serves as the basis for the argument presented in this 
dissertation, it discusses specifically the emergence of the problem, which 
is centrally positioned in this text. It is the idea of a design universe that 
does not rely solely on the human imagination, but rather explores the 
possibility of a non-anthropocentric design ecology that relies on other 
design agencies, and thus also negotiates a novel frame of form, aesthetics 
and even function. The proposition can be considered a collection of 
points that on the one side serve as evidence for this development, 
including the historic dimension of automated design processes. This 
part of the introduction also includes philosophical references to explain 
some of the work. I have to admit that I do lean heavily towards 19th 
century philosophy. German and Austrian Philosophy in particular. 
The Austrian school education in the Gymnasium includes four years 
of thorough Philosophy and Psychology training, which is the basis of 
much of my philosophical understanding to this very day. As I write 
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these lines Arno Anzenbacher´s Einführung in die Philosophie, my 
Philosophy reader from the Gymnasium, lies next to the keyboard, as it 
has proven itself over and over again as a great starting point to examine 
and interrogate philosophical questions of the work I do. My other main 
source of inspiration in terms of Philosophical inquiry is the book Critical 
Theory since Plato by Hazard Adams, both these books cover extensively 
the continental as well as the Anglo-Saxon school of thinking, allowing 
for an excellent launching pad for discoursive examinations. As the work 
in this dissertation deals with a posthuman world, the aspects of will in 
the design universe serves as a launching pad to examine the possibilities 
of a will to art8 in automated machines, it is only natural to rely on 
the Philosophy of Schopenhauer and his methods of interrogating will, 
aesthetic contemplation and existence9. What is more befitting than 
speculating about the nature of machines along the thinking lines of 
a misanthrope? Although I couldn’t disagree more with his praise for 
asceticism. 
7.3 Captions
Be advised that the image captions serve the purpose to comment 
and expand some of the affiliated contents and ideas and allow 
to demonstrate the evidence for several of the points made in my 
dissertation.
8: See: Riegl, Alois. Stilfragen: Grund-
legungen zu einer Geschichte der Orna-
mentik. First edition, Berlin, George 
Siemens, 1893.
9: Schopenhauer, Arthur. Die Welt 
als Wille und Vorstellung, Bibliogra-
phisches Institut & F.A Brockhaus, 
1819.
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7.4 The emergence of Postdigital Discourse
A contextualization of a Frame of Influences and References.
If there is the speculation on machines and the Posthuman condition on 
the one side, then there is the conversation about the Postdigital age on 
the other. In this dissertation I make the argument that we have entered 
a new phase in the relationship between computational tools and design 
processes. One that is profoundly embedded in the possibility to think 
about automation processes in the design environment. This part of the 
dissertation examines and explains the evidence for this argument. Based 
on recent publications and personal observation I create a picture of 
the current universe of thinking in digital design, and how it affects 
the ways SPAN conceives architectural designs. As already laid out in 
the Motivation to Write this PHD I have a long-term relationship with 
computational tools in architecture. I was able to observe the Cambrian 
explosion10 of digital design techniques in the 90ies, which certainly 
formed my methodologies to approach a project. The transformation 
of the architectural discourse from the agencies of Postmodernism 
and Deconstructivism, with their inherent methods of collaging, 
fragmentation and intersection to computational design methods which 
allowed for continuous transformation, versioning and seamless blending 
profoundly shaped my own design agencies, and in addition form the 
basis for further speculations. The proposition provides the frame for a 
10: Lynn, Greg. in the mission 
statement of his studio at the 
University of Applied Arts in Vienna, 
Austria. Version of 2007.
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novel speculation in that it provides the evidence for a current change 
in the architectural paradigm. This paradigmatic shift, which I describe 
as the Postdigital Age11 (for the lack of a better term) is based on Mario 
Carpo’s observation made in his book The Digital Turn12 in which he 
describes the time period from 1992 to 2012 as the Digital turn. In the 
meantime, Mario Carpo added a continuation of this conversation to his 
bibliography in the form of the Second Digital Turn13 which supports some 
of the arguments presented in this dissertation, and in doing so serves 
as strong evidence for the presence of a Postdigital Age. The Introduction 
examines the contribution of the arts to the conversation of the Postdigital 
by critically interrogating the value of the art theory conversation to an 
architectural design ecology. The sceptic approach to this contribution 
provides the opportunity to -analogue to an archaeological dig- excavate 
the parts and pieces that can form a new paradigm for architectural 
thinking, providing clues and fragment that can be put together to form a 
consistent argument for a Postdigital paradigm in Architecture.
Autonomous machines form the basis for my contribution to this 
conversation. It is a specific research that I started at the University 
of Michigan in 2012, as part of my teaching engagement as Elial 
Saarinen visiting professor. The studio14 was heavily invested in finding 
morphogenetic agencies in automated processes, which specifically 
researched possible feedback loops between robotic perception and 
deposition behaviours. One of the persons who heavily influenced 
13: Carpo, Mario. The Second 
Digital Turn – Design Beyond 
Intelligence, Writing Architecture 
Series, Anyone Corporation, MIT 
Press 2017
14: Apophenic Ecologies Studio 
under the auspices of Matias del 
Campo, Taubman College of 
Architecture and Urban planning, 
University of Michigan, Ann Arbor, 
Michigan, USA 2012
11: del Campo, Matias. & 
Manninger, Sandra. Autonomous 
Tectonics II in Paradigms in 
Computing, Dr. David Jason Gerber 
and Marianna Ibanez (eds.) EVOLO 
2014, p.165-172
12:  Carpo, Mario. (ed), The Digital 
Turn in Architecture 1992 – 2012, 
Wiley 2013
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this research and especially the conversation on aspects of index and 
Indexicality was John McMorrough who´s insightful comments in the 
reviews of the studio informed some of the thinking trajectories of the 
projects. In a parallel move, index and Indexicality can be compared to 
the aspects of intensive and extensive conditions as described by Manuel 
de Landa in various of his treatises15. The findings of this first attempt to 
understand the contribution of robotic setups, programmed to respond 
in an emergent fashion where intensively examined in a series of papers 
and lectures that dealt with the various aspects of automation, innate 
behaviour and informed responsiveness of systems. This three, peer 
reviewed papers –Autonomous tectonics16, Autonomous Tectonics II 17and 
Plato´s Columns18 had the goal to discuss the distinct aspects of this novel 
approach, especially examining the combination of responsive robotic 
behaviour to the profoundly architectural aspects of tectonic conditions. 
This is what defines the setup of the research questions: What is the 
nature of Autonomous Tectonics, and how does it relate to human 
agency? 
7.5 Documentation
The second part of this dissertation is designed as a repository of a 
thorough documentation as of how this stream of thought on autonomous 
tectonics came to be. In a chronological order it explores the archives 
of the practice SPAN and demonstrates the genealogical tree that 
15: de Landa, Manuel. Intensive 
Science and Virtual Philosophy, 
Continuum, London, UK, 2002
16: del Campo, Matias. Manninger, 
Sandra. McGee, Wes. Fure, Adam., 
Flexer, Arthur., Autonomous 
Tectonics – a research into emergent 
robotic construction methods, 
Proceedings of the DADA conference 
2013
17: del Campo, Matias. Manninger, 
Sandra., Autonomous Tectonics II in 
Paradigms in Computing, Dr. David 
Jason Gerber and Marianna Ibanez 
(eds.) EVOLO 2014, p.165-172
18: del Campo, Matias. Manninger, 
Sandra., Plato’s Columns, 
Proceedings of ACADIA Conference 
2017, Disciplines + Disruption, 
MIT, Boston, Massachusetts, USA 
2017
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culminates in the conceptualization of a process void of complete artistic 
and conscious control, but rather negotiates the boundary conditions 
of emergent behavior and quasi cognitive responsiveness of computer 
-controlled machines. As stated above, every computer-controlled 
machine can be considered a robot. A robot does not necessarily have 
to be anthropomorphic, and the question remains if for example an 
industrial robot based on an arm is already an anthropomorphic machine. 
For this dissertation the decision was made to rely on the argument that 
every computer-controlled machine is a robot. CNC Milling machines, 
3D printers, Laser-Cutters and industrial robots. What they all have in 
common is the use of g-code in order to orient themselves in space, 
providing either two-dimensional information (as in the case of laser-
cutters, or Zund cutting machines) or three-dimensional information 
(such as in CNC milling machines. 3D printers and industrial robots). 
This is also the part of the dissertation that discusses the aspects of points 
and lines in advanced fabrication and how contemporary methodologies 
for materialization rely heavily on mathematical methods discovered in 
the post-war era, such as Splines and Beziers based on the mathematical 
concepts of Paul de Casteljau and Pierre Beziér. Without these methods, 
the control of curves in space based on numerical entries would be much 
more difficult, if not impossible. In order to illustrate how these methods 
influenced the day to day practice of SPAN a series of projects based 
on these techniques are shown. The connection between mathematics 
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and the possibilities to output computational designs into a material 
world is demonstrated through the juxtaposition of mathematical 
discoveries (Bezier Curves, Non-Uniform B-Splines, Marching Cubes 
etc) and specific projects by SPAN which dealt with these specific 
methods to facilitate on the one side the design process and on the other 
hand the materialization through computer-controlled machinery. The 
focus of the hypothesis of this dissertation is on the cultural agencies 
created through material artefacts emerging from advanced design and 
fabrication processes. The theoretical speculations of this dissertation 
consider ideas of the presence of the sublime, and to a certain extent the 
Phenomenological qualities established through the presence of highly 
articulated objects. Those objects are possible because of the advent of 
computer-controlled tool sets. 
7.6 The Advent of Automation
The other main lineage of this dissertation is concerned with the 
advent of automation in architecture and how it is starting to shape 
the architectural thinking of my practice. This realm of architectural 
production is currently in a nascent state, but it has the potential to 
profoundly shape the discoursive trajectory of architecture as well 
as the entire process of making architecture. More so even than the 
introduction of computers and software to the discipline. Why do I 
represent this opinion? Computers and software have become a standard 
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in architectural production, without profoundly shaping the building 
processes. The building industry still maintains the production methods 
introduced by the 2nd industrial revolution and Modernity. Even tools 
like building information modelling and ecological analysis tools are just 
optimizations and accelerations of well-known processes of organizing the 
construction site which were introduced on a global level in the postwar 
era. All of these ideas are based on aspects of post-war technocratic 
architecture and optimization19. Automation on the other hand really 
attacks the core of architectural production in a physical environment. 
The possibility to operate with responsive robots on a construction site 
that are capable of responding autonomously opens up completely novel 
opportunities in multiple dimensions. The posthuman qualities of such 
a project, in which software and robots are able to generatively, and 
autonomously conceive the construction of space is a genuinely novel 
ground for discoursive as well as practical speculations in architectural 
production. This process is closer related to building methods in nature 
such as termite mounds, spider nets and wasp hives. Of course it is not 
simply the imitation of natural form, it is certainly not a romantization 
of biomorphic vocabularies, but rather a profoundly emergent method 
of construction. It is fair to speculate that it is a method of building 
without plans. Once this thought is planted, the question remains of 
how these new techniques affect the positioning of such as project within 
the lineages of architectural production. Ex nihilo nihil fit20- Nothing 
19: See also: Gartner, David. From 
Autos to Architecture: Fordism and 
Architectural Aesthetics in the 20th 
century, Princeton Architectural 
Press, New York, NY, USA, 2004
20: Parmenides of Elea, On Nature – 
The way of Truth
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comes from nothing – a firm understanding of how this project is 
positioned within the larger context of the discipline is a sine qua non – 
historical as well as philosophical. This being said this dissertation strives 
to document the origin of these ideas by exemplifying the profound 
connection of mathematics and fabrication as well as through the 
speculation of automation processes to architectural production. In best 
case the technological means serve as a vehicle for the examination of 
the cultural and philosophical agencies in the work of SPAN. Emphasis 
is given to aspects of atmosphere, mood, ontology and cultural lineage 
rather than the purely technical aspects of architectural production.
7.7 CNC Fabrication
The first instance of a model fabricated with the aid of Computer 
Numerical Control (CNC) in my own work, was my thesis project at the 
University of Applied Arts in Vienna under the auspices of Hans Hollein 
and Greg Lynn. The ambition to scale up this method was immediately 
present, but it took a couple of years until SPAN could get from the 
scale of an installation (Gradient Scale at the exhibition: AustriArchitektur 
at the Zumtobel Staff in Vienna, 2004- fig.13) to the scale of a full-
fledged traveling exhibition design (The Austrian Winery Boom (p.151) 
and Housing in Vienna (p.166), 2006 and 2007 respectively), and 
another couple of years to fully implement it on a construction site 
(The Austrian Pavilion, Shanghai Expo 2010 (p.202). This profound 
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preoccupation with the hard- and software necessary to control the 
construction of complex curved geometries and highly articulated objects 
is what triggered the considerations about an alternative method that 
did not rely on a massive top down design agency but rather embraced 
the possibility of a machinic universe as source of artistic intervention. 
The first attempts to discuss this topic were presented at the exhibition 
Formations in the MAK, the Museum of Applied Arts in Vienna, 2011.
This was the first solo exhibition of the practice SPAN, which included 
a completely bottom up approach on design. It showed a series of 
animations that were Generative in nature. Instead of being completely 
controlled by the designer´s sensibility, these animations and graphics 
were rather controlled by the behaviour of an inherently algorithmic 
approach. However emergent the properties of this Formations were, they 
rather can be described as Dialogues, in which the designer controls the 
behaviour in a rather suggestive way, by manipulating the algorithm, not 
only by infusing variation in the algorithm but also -almost trivial, but 
powerful- by controlling the coloration and light. It was the first time 
that I let go from the obsession of complete control over every aspect of 
the design -a trait certainly inherited from my educators at the University 
of Applied Arts. The documentation continues with the first application 
of this universe of thought using a robotic setup. In 2012, a year after 
the seminal exhibition Formations in the Museum of Applied Arts in 
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Vienna (Fig.6), I was appointed as Elial Saarinnen Visiting Professor at 
Taubman College of Architecture and Urban Planning in Ann Arbor, 
Michigan. This was a great opportunity to test-run some of the theories 
I was pondering around at the time, especially because Taubman College 
(Fig.7) is known for their amazing Fabrication Lab, and they were even 
willing to acquire a specific plastic deposition modeling head for the 
course. The setup was ready to go when I arrived. At the same semester 
Francois Roche was also at the school, he also made use of the same 
technology, but we were tackling the problem from two different sides. 
Whilst I was interested in an information feedback loop that would 
allow for a set of autonomous behaviors to emerge in the process, 
Francois Roche was rather interested in the narrative qualities of the 
resulting objects. This propositions course marks the starting point for 
a thorough investigation into the discoursive implications of robotic 
work concerning tectonic behavior and aspects of robotic autonomy. 
In the spring of 2013 I wrote the paper Autonomous Tectonics 21 (Fig.8) 
as the primary investigator (PI), defining the content, coining the 
terminology and contributing around 95% of the research and text. This 
text proclaimed the idea of autonomous machines engaged in aspects of 
design agency for the first time and in doing so forms the foundation of 
the main argument in this dissertation. 
21: del Campo, Matias. Manninger, 
Sandra. McGee, Wes. Fure, Adam., 
Flexer, Arthur., Autonomous 
Tectonics – a research into emergent 
robotic construction methods, 
Proceedings of the DADA conference 
2013
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Figure 6:  Formations Exhibition MAK Vienna 2011 Matias del Campo & Sandra Manninger
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Figure 7: Apophenic Ecologies Options Studio at Taubman College Fall 2012
95
Autonomous Tectonics - Matias del Campo 2018
7.8 Conclusion – A Sneak Preview
This leads us directly into the conclusion. Based on the analysis of a 
series of Projects by SPAN, primarily executed through computation-
al tool sets and materialized using computer controlled machinery, the 
ballistic trajectory of this plateau of thinking transforms from a conver-
sation on rigorous top down methodologies to aspects of the vague, the 
strange and unfamiliar triggered by quasi autonomous material deposi-
tion behavior. The conclusion speculates on the aspects of innate behav-
ior and material formation, a phenomenon well documented in nature 
and in depth explored by Austrian zoologist and ethologist Konrad Lo-
renz 22. This form of behavior is discussed in the conclusion, and how it 
applies to computational ecologies. This is not per se an argument for 
artificial intelligence in robotic setups, and shouldn’t be confused with it, 
but rather examines the possibilities for automated processes to develop 
highly intricate and sophisticated material systems. 
7.9 Autonomous Tectonics & Biomimicry
The conclusion discusses the difference between Autonomous Tectonics 
and Biomimicry. The interest of this dissertation is positioned in the 
intersection between the agency of automated processes and the discour-
sive contribution to a specifically architectural conversation. How does 
a design process that does not rely on preconceived or planed spatial 
22: Lorenz, Konrad., Die Rückseite 
des Spiegels – Versuch einer Natur-
geschichte menschlichen Erkennens, 
Piper Verlag, München, Germany 
1972
96
Autonomous Tectonics - Matias del Campo 2018
Figure 8: Proceedings of the Design Modelling Symposium Berlin 2013 - the first paper 
on Autonomous behaviour in robotic constrcution was published in this edition of the 
proceedings. This paper was co-authored with Adam Fure, Wes McGee, Arthur Flexer and 
Sandra Manninger. I was the primary author, contributing around 95% of the text as 
well as all the basic ideas presented in the paper. I also presented the paper at the Design 
Modeling Symposium Berlin in 2013.
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conditions contribute to the lineages of architectural production? How 
does it embed itself as a disciplinary contribution? The conclusion pro-
vides a response to this questions by creating a feedback loop between 
autonomous behavior, material agencies and the rigorous language of 
architecture. The documentation serves as a repository of examples to 
rely upon for the creation, and consolidation of this dissertations main 
argument. The evidence is put in context with theoretical as well as 
practical instances as to illustrate the idea, as well as providing specula-
tions on the nature of Postdigital and Posthuman methodologies. The 
conclusion synthesizes the questions asked in the introduction, with 
the evidence provided in the documentary part in order to provide the 
responses to questions about the nature of Autonomous Tectonics and 
their relationship to questions of contemporary culture. One Important 
contribution of the conclusion is to present in a comprehensive way the 
methodologies of the practice SPAN to explore, interrogate and exam-
ine a specific problem -in this case Autonomous Tectonics- in order to 
extract a methodology for architectural design that contributes to a set 
of solutions in the architectural oeuvre of the practice. This can span 
from detail solution, such as in the corner problem explored in the ORE 
Pavilions (Fig.9), to speculations on the nature of urban textures, such 
as in the Barcelona Recursion design. SPAN in general does not apply a 
completely sequential design method, it rather consists of a multifaceted 
design ecology that draws information or Intelligence 23 from a cloud of 
23: Speaks, Michael., Design 
Intelligence, in Constructing A New 
Agenda – Architectural Theory 1993 
-2009, Princeton Architectural Press, 
New York, NY, USA, 2010, p.206-
215
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Figure 9: Rendering ORE pavilions,. Shanghai, China. Developed in collaboration with 
WinSun a specialist in 3D printed concrete. SPAN 2016
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sources that reach from Philosophy and Architectural History to con-
temporary Science, Art and Technology. Within in this referential frame, 
the practice investigates the Ontological value of a speculative approach 
and synthesizes them into possible materializations. In the spirit of a 
Practice Research endeavor the conclusion compiles the arguments done 
in this dissertation in regards of exploring the nature of the design ecol-
ogy of the practice SPAN, exemplified through the portrayal and docu-
mentation of a specific design trajectory and driven by the combination 
of discoursive expositions and technological know-how.
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8. METHODOLOGY       
 
This chapter serves to outline some of the research questions posed by 
examining autonomous tectonics in this dissertation. The PRS events 
follow a very specific scheme which starts with a general documentation 
of the body of work and continues with a thorough interrogation of 
some of the aspects of the dissertation. In order to describe the process 
of the Practice Research Symposium format I would like to rely on a 
quote from the PRS webpagenote: “To practice is to subject any endeavor 
to persistent pursuit and active, reflective development. By virtue of that 
active development, all practicing intrinsically involves research enquiry. 
Practice Research brings that research activity to the foreground through 
activating explicit enquiry into the know-how of practitioners. This occurs 
through doing and reflecting on their endeavours, and by situating that 
know-how and its contribution in broader issues and fields of practice. In 
this way, shareable knowledge is developed and contributes to domains of 
note: https://practice-research.com/
about/ . retrievend 19.03.2019
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practice, supporting new, innovative and impactful projects.”  This quote 
is helpful in specifying the research questions and to evaluate the results 
generated by my practice. In particular the questions of reflection on 
the work. The critical interrogation of my techniques and my methods 
of intellectual inquiry are found throughout this dissertation. Due to 
the dense nature of the work presented, and due to the large number of 
projects elaborated with my practice, there is naturally variation in the 
topics and approaches. However, it is possibly to identify some major 
branches of research. There is Topology for one, then recursion and 
then mood & atmosphere. All of these aspects formed part of my PRS 
presentations which were designed to clarify my position within the 
community of likeminded architects. The setup of my presentation was 
designed to discuss specific aspects of the research. From questions of 
the discoursive implications of the work, to describing the emergence 
of specific design techniques through progress in the computation of 
complex geometries, an examination on ideas of a postdigital universe 
of thinking to an in depth presentation of my idea of autonomous 
tectonics. 
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8.1 An overview over my presentations at the PRS
8.1.1 PRS 1: 19.04.2015: Ghent (Belgium) PM © VM, MS
In my first presentation at the PRS Symposium consisted of two main 
portions. On the one side a comprehensive overview of a series of specific 
projects executed with my practice SPAN until this point in time. Analogous 
to what you see in this dissertation the projects trace a specific design 
trajectory which on the one side concentrates on geometrical problems such 
as topology, tessellations, symmetry and recursion. On the other hand, the 
projects are always interrogated for their architectural lineage, meaning, 
that they are always connected to historic precedents, without copying or 
imitating them. Rather the ambition of the presented projects was to explain 
how underlying morphological rulesets are transformed into contemporary 
interpretation of those. One major example, which I showed at every one of 
my PRS presentations is the comparison between the Gothic Rose Window 
of St. Stephan and the Recursive Formation …. Which we designed for the 
exhibition “Formations” in the MAK Vienna 2011, and how this morphs 
into the urban texture of Barcelona’s Cerda grid. The work on these recursive 
formations can be seen as a prototype for something that both Sandra 
Manninger and I describe in our work as Abstract Machines 24– akin to the 
Deleuzian understanding of the term as a machine without specific purpose 
but rather containing the potentialities25 to transform into manifold results.
24: See Glossary, p.34
25: See also: Manuel de Landa 
Seminar at PennDesign, University 
of Pennsylvania: ARCH-712-
001 Topics in ARCH Theory 
II: Philosophy of Materials and 
Structures.
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The second main trajectory presented in my first PRS Presentation is the 
idea of Autonomous Tectonics, and how it is connected to the main body 
of work of my practice SPAN. The line of thinking here is that the progress 
we made in researching advanced fabrication methods, through a series of 
projects such as the exhibition designs for the Architecture Center Vienna, 
the solo exhibition in the MAK etc., also informed the idea of autonomous 
building methods. The main idea is the critical interrogation of authorship 
not only in the design process but also in the building process. This idea 
stemmed from the opportunities in robotics construction methods which I 
have been exploring starting with my introduction to the tools by Sigrid Brell 
Cochran26 in 2006 and the more advanced research possible in the FabLab 
of Taubman College, University of Michigan, where I started to teach as a 
guest professor in 2012 and as regular faculty member in the ranks of an 
associate professor in 2014. It is also partially informed by building methods 
in nature. In the presentation I showed one image of a bee colony building 
in wild nature, the building methods of bees are purely innate and are not 
informed by any kind of planning process. The speculation of Autonomous 
Tectonics interrogates the possibility to generate constructions methods that 
are akin to the innate behaviour of insects.
26: Founder of RobArch together 
with Johannes Braumann
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8.1.2 PRS 2: 29.11.2015 Barcelona (Spain) MSt © PM, VM, JB, GS
My second presentation consisted of an in-depth interrogation of the idea of 
Autonomous Tectonics within the work of SPAN. I presented a paper about 
the idea at the Design Modeling Symposium in Berlin in 2012. Co Authors 
of the paper were Adam Fure (Taubman College), Wes McGee (Taubman 
College), Sandra Manninger (UPenn) and Arthur Flexer (University of 
Vienna). I was the  main author of the paper, writing  aproximately 95% of 
the paper. The role of the con authors was in the majority reading my paper 
and suggesting minor changes, if at all.  The presentation traces back the 
development of robots for construction purposes. Starting with the late 80ies 
in Japan, were companies such as Shimizu and Obayashi developed purpose-
built robots for the construction of high risers27. These machines were truly 
gigantic, having the size of an entire floor and pulling themselves up on 
the elevator cores. The presentation continues with a specific change in the 
approach to robots in architecture which consists in rather using of the shelf 
industrial robots and customize the end effectors rather than designing and 
building entire custom-built robots for construction. This paradigmatic shift 
in architecture can be traced back to the ETH Zürich, and more precisely 
the DFAB laboratory of Mathias Kohler and Fabian Marcaccio in 2005. 
They acquired a KUKA industrial robot after taking over the institute from 
27: See also: Arch+ 128 Architektur 
in Bewegung – Entwerfen am Com-
puter, Arch+ Verlag, Aachen, Germa-
ny, 1995
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Greg Lynn. I continued the presentation by explaining how contemporary 
robot cells contain sensors which can be used for feeding robots information 
in real time. Arguing that elements that were designed as safety measures in 
the first place can be re-purposed to serve as sensory devices to infuse robots 
with specific behaviours. Such as utilizing the laser veils used to interrupt the 
robot’s movement in case of breakage, or the cameras used to perceive alien 
movement within the robotic cell. All of these elements were designed as 
safety procedures in order to keep workers around robots safe. My proposal 
was to use these sensors to feedback information into the robot. What 
sounds almost banal today, due to its ubiquity, was a novel approach by 
2012. It is incredible how fast this idea spread around - using simple tools, 
such as cameras, lasers and Kinect, to provide a rudimentary robot vision.
The presentation continues by demonstrating a series of research studios 
conducted by myself and also my partner Sandra Manninger exploring 
various aspects of autonomous behaviour in robotic setups. Several of those 
experiments were preoccupied with the aspects of material computation, 
were the material properties of plastic were explored for its plasticity and 
viscosity. Later Iterations of the research included aspects of coloration. The 
research was divided between Sandra Manninger and myself, where I was 
responsible for designing and creating the tool-paths necessary to run the 
robots as well as the all-over form of the piece, (such as for example in the 
design of the most recent Salamander Column) and Sandra was providing 
direction in terms of the all-over morphology and chromatic effects.
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8.1.3 PRS 3: 23.04.2016 Ghent (UK) VM © RS, MSt, MH, AN
The third PRS presentation had a focus on the Philosophical implications 
of the work of SPAN. The presentation consisted of two large blocks. 
The first part of the presentation consisted of a recapitulation of the 
body of work executed by SPAN, and an update of new projects in 
the making, such as the Pavilions for the Fashion Week in Shanghai. 
The second chapter of the presentation positioned the work within the 
world of thinking about the sublime. More specifically Schopenhauer’s 
interpretation of the meaning of the sublime28. I specifically demonstrated 
the difference in the thinking about the sublime in the continental 
philosophical tradition (Schopenhauer, Leibniz) versus the Anglo-
Saxon tradition (Hume, Locke). I do draw inspiration from the German 
Romantic school of Philosophy that argues that a source of aesthetic 
experience can be placed within the nature of awe, apprehension but 
also horror and terror – including the sublimity and beauty of nature. 
The background for this interest might lie in the intense education that 
I got in terms of the German literature of the Sturm und Drang – Johann 
Wolfgang von Goethe, Friedrich von Schiller, Heinrich von Kleist 
and Friedrich Hölderlin. This positioning of the work within these 
lines of thinking explain also the deep interest in atmospheric effects 
achieved with architectural devices. Mood or Stimmung are profoundly 
hard to grasp concepts in architecture. In the conversation about my 
28: Shapshay, Sandra., 
“Schopenhauer’s Aesthetics”, The 
Stanford Encyclopedia of 
Philosophy (Summer 2018 Edition), 
Edward N. Zalta (ed.)
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work in regard to mood and atmosphere I rarely rely on techniques of 
interrogation proposed by Phenomenology, at least not of the kind in line 
with the conversation on Phenomenology and architecture as proposed 
in the 1970ies by figures such as Vittorio Gregotti, Charles Moore and 
Steven Holl who draw inspiration from the works of Martin Heidegger29. 
If Phenomenological methodologies are applied in the interrogation of 
the work I rather rely on techniques of inquiry posed by figures such as 
Edmund Husserl, who’s proposal “zu den Dingen selbst” 30– of the things 
themselves, turned out to be a fertile provocation for the interrogation 
of aspects of mood, atmosphere and Stimmung. However, this PRS 
presentation also revealed the profoundly schizophrenic handling of 
philosophical ideas in the work of SPAN. If on the one side ontological 
considerations are examined in regard to their phenomenological qualities 
(such as examining aspects of mood, atmosphere etc.)  then the other 
side of this schizophrenic relationship is contemplating the materialist31 
properties of the work (such as its viscosity, plasticity, opacity etc., not 
only in terms of pure material properties but also as metonymy of spatial 
conditions)
30: Husserl, Edmund., Logische Un-
tersuchungen, Max Niemeyr Verlag, 
Tübingen, 1913
29: Heidegger, Martin., Sein und 
Zeit, Max Niemeyr Verlag, Tübin-
gen, 1967
31: In a Karl Marx, Manuel de Landa 
tradition
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8.1.4 PRS 4: 27.11.2016 London (UK) RB © VM*, RS, PM
In my fourth PRS instalment I focused on the history of computational 
design. Trying to understand the origin points of specific design 
techniques I examined the emergence of technologies connected 
to points and lines in space. Starting with ship building methods, 
I established a frame of conversation that explains the origin of the 
terminology still used today in computational design such as spans, 
lofts and weights. The emergence of curvilinear design in architecture 
is deeply ingrained with techniques and mathematical discoveries made 
in the car industry in the 50ies. From Casteljau’s discovery of methods 
to calculate splines while working for Citroen and Pierre Etienne 
Beziers contributions to the methodologies to calculate complex curved 
geometries while working at Renault.  It was all firmly in French hand 
in the postwar era. It took until the mid-fifties for the USA to catch 
up. Especially in the military industrial complex. For example, the 
design and fabrication of rocket cones32. These double curved surfaces 
made it necessary to discover a mathematical method of calculation 
of the surface properties in order to be able to mass produce them. 
This task was taken over by the US Airforce who not only came up with 
a mathematical model but also with the first CNC fabrication method. 
32: See also: Matias del Campo, 
On CNC Milling, Paper for the 
first CNC Milling Conference, TU 
Vienna, 2008
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What we know today as the 3 axis CNC milling table was applied for 
the first time by the Air-force, turned 90°. In the presentation I laid out 
the historic trajectory of fabrication methods based on the calculation of 
line and points – such as ship building and the construction of domes. 
The presentation then shifted to more contemporary trajectories such 
as the emergence of NURBS modelling in Architecture design as well 
as Metaballs and other techniques. Finally creating an argument for the 
recent work of SPAN preoccupied with points in space as generators 
of mass -using marching cubes algorithms and isomesh skinning. As 
exemplified with projects such as the Pavilions for the Shanghai Fashion 
Week 2015, a series of jewellry and some furniture design based on 
agglomerations of spheres. The entire point of this presentation was 
to present the mathematical and technical background behind the 
operations of computer-controlled machines. The motions of robots are 
based on a g-code, that is derived from splines that describe motion in 
space. Every robotic process which involves the motion of a robot arm, 
in order to deposit or manipulate material in space, is dependent of a 
very specific mathematical background able to describe a complex curve 
in space. Basically, a curve resulting from the interpolation of points in 
space. Thus, the focus of points and curves in this presentation. Without 
this background, an idea like Autonomous Tectonics cannot be entirely 
explicated.
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Figure 10: RGB Robotic Glass Blowing - the newest iteration of the Autonomous Tectonics 
Research - searching for a Methodology that allows autonomous manipulation of glass. 
This research started in 2017 at Taubman College based on a research Grant provided 
by Glass Manufacturer Guardian Glass. The main ambition was the combination of the 
glassblowing craftmanship with the speed and precision of the robotic setup. The research 
revealed how intricate the process of glass blowing really is. 
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8.1.5 PRS 5: 29.04.2017 Barcelona (SPAIN) PM © TK, SV, MH
My fourth PRS presentation was primarily designed as a response to 
comments and suggestions expressed by the board of critics at my 3rd 
presentation. It starts with a recapitulation of the idea of Autonomous 
Tectonics and the research done. Including the Disney Studio that I 
conducted at RMIT in Winter 2016. It continues by showing some new 
research trajectories which involve the use of the MIDEN (Michigan 
Immersive Digital Experience Nexus) Lab at the Duderstad Center of 
the University of Michigan. This research was rather connected to my 
interest in atmosphere and mood and primarily dealt with immersive 
spaces, ornamentation, colour and high-resolution surfaces. The research 
RGB (Robotic Glass Blowing) was also presented. The focus of RGB is 
in the intersection between crafting and robotic fabrication (Fig.10). 
In regard to the responses to the board of critics I clarified that my position 
in terms of the use of points and lines in architecture differs dramatically 
from other positions such as for example Stan Allen’s. His description 
of the nature of points and lines, as presented in his book Point + Lines 
– Projects for the City, primarily treats points and lines as a metaphor 
for the morphology of architectural typologies. My interrogation of 
points and lines is less metaphorical and includes aspects of mathematics 
and geometry as agents of form, rather than type. This presentation 
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also allowed a view behind the curtains of my design approach. I never 
show my sketches or sketchbooks in public, but they exist. They exist 
as a repository of ideas, approaches and especially diagrams that help to 
shape the discursive implications of projects as well as papers. I showed 
one diagram that I did in 2015 in preparation for my book Sublime 
Bodies, which was published by Tongji press. This diagram discussed the 
emergence of the Postdigital age. 
8.1.6 PRS 6: 25.11.2017 Barcelona (SPAIN) MH © VM *, PM, CT, 
RS KS, BL
The presentation November 25th of 2017 marks the third milestone of my PhD 
Studies. In this extent I presented an overview of the progress done through the 
PhD Studies. In particular presenting an idea that emerged through the research 
which I presented shortly in my fourth presentation in April 2017. The concept of 
the Postdigital Age. I made an argument that based on Mario Carpo’s assessment 
that the Digital Turn happened between 1992 and 2012, we can speculate about 
the time after that major turn in architecture. The base for the discussion is the 
fact that digital tools do not represent a special case anymore, but are completely 
integrated in any architectural production today, no matter how banal the 
project is. This means that the term Digital per se is not the denominator for a 
specifically Avantgarde idea of architecture but has become a common tool-set. 
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If we take this as basis it allows to speculate what happens after the Digital Turn. 
In my presentation I made the case to turn away from technocratic explanation 
models of computational design, and to rather embrace the cultural agencies 
of the resulting objects. This allows to embed the discourse on computational 
design deeper in a larger trajectory of architectural theory. In my presentation I 
also emphasized that I’m neither a theorist, nor a philosopher, but that both areas 
are important to me as source of inspiration for novel ideas about architecture, 
and that most certainly I operate within a tradition of architects who benefit 
from intellectual speculation about the specific markers left behind by cultural 
production of any kind. In an older paper I described this ideas as Artifact and 
Affect 33, where things, objects, basically any form of artificial materialization 
forms evidence of culture. The presentation continued with a preview to the 
chapter structure of the Dissertation as well as a proposal for the exhibition.
8.1.7 The PRS model, a Forensic Examination
The concept of Autonomous Tectonics did not emerge overnight. It was 
not an instant epiphany that resulted in the formulation of an idea about 
the relationship between emergent, bottom up design ideas and the highly 
controlled environment of computer-controlled fabrication. Rather it can be 
considered the result of a long evolutionary process whereby incrementally 
novel insight progressed the understanding of how design ecologies based 
33: del Campo, Matias. Manninger, 
Sandra., Artifact and Affect: Open‐
Ended Strata of Communication. In 
Distributed Intelligence in Design 
(eds T. Kocatürk and B. Medjdoub). 
Wiley, London, 2011
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on computational tools inform independent methods of materialization. 
The documentation and explanation of those steps serve to reveal the process and 
provide a base for the design research conducted in the practice over the years. 
The Methodology can be described as a forensic examination and dissection of 
the design processes. These include the decision-making processes that inform 
the design intentions as well as the multiple versions and tests necessary to achieve 
a result on the level of quality that passes the scrutiny of the commissioning 
party as well as the rigorous examination by both of SPAN’s partners, Sandra 
Manninger and myself. The changes done during the design process are based 
on an incremental, iterative design technique, as well as the information gathered 
during the phase of fabrication. These insights serve as a base for the evaluation 
of the success or failure of the design. In the five years (2007 - 2012) that I 
consider the forming phase of the Autonomous Tectonics idea, the practice went 
through a significant shift, from a small, local Viennese practice dealing primarily 
with exhibition installations and exhibition designs, to a full-fledged architecture 
practice. However, the later would not be possible without the former, which 
laid the foundations for the methods which the practice applies to this very day. 
In this dissertation I retrace the steps done in the early days of the practice, which 
lead to the specific methods of decision making. By examining and interrogating 
in chronological order the various precursors to Autonomous Tectonics I expect 
to unveil and present the techniques that allowed the practice SPAN to evolve 
and developed unique architectural vocabularies, but also atheoretical foundation 
for every project. 
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8.2 Reflection on all PRS presentations
The series of PRS presentations can be divided into the following 
sections: presentation of the body of work, analysis of the body of work, 
examination of the discursive background, and reflection on the entire 
process. Reading through my analysis of the various PRS presentation 
it becomes clear that there was a specific change in the Methodology of 
thinking through the work. The main trajectory of the work in the first 
seven years of our production, from 2003 to 2010 primarily interrogated 
the projects through the achievement of technology and technique. 
The mastering of specific computational design methods was in the 
foreground. This is evidenced in paper such as Performative Surfaces 
and Economy of Form34 or Speculations on Tissue Engineering in 
Architecture35  The paper on performative surfaces for example primarily 
discussed the issue of including the performance of details in the 
geometry of the surface. For this the paper I utilized two examples 
from the work of SPAN. On the one side the Stoma of the Housing 
in Vienna exhibition design. The Stoma were small volcano shaped 
bumps on the surface of the vacuum-formed shells. These served to 
distribute the stresses of a perforation that allowed to tie together the 
individual shells of one pod. The other example was the idea to use 
the corrugation created by the CNC milling process as a possibility to 
reduce the material thickness, whilst preserving its integrity. As you can see these 
are primarily technical considerations, which at the time were important for us 
34: del Campo, Matias., Performative 
Surfaces and the Economy of Form 
– on Machinic Patterns, Effects and 
Beauty, Proceedings of the CNC-
milling technology in architecture, 
art, and design 2007, TU Vienna, 
Vienna, 2007
35: del Campo, Matias., 
Speculations on Tissue Engineering 
and Architecture, Proceedings of the 
ACADIA Conference 2008 Silicon 
& Skin, Minneapolis, Minnesota, 
USA, 2008
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to explain how our universe of architectural imaginations could be build, and 
how it could compete with conventional construction methods. It furthermore 
honed our skills as builders and allowed us to tackle larger ideas and projects. 
From 2010 to 2018, and specifically so since starting the work on the PhD, 
this position gradually changed.  Understanding the work primarily through the 
lens of technology -as for example explained through the writings of Sanford 
Kwinter36- the discursive frame shifted towards an understanding of the work 
as a larger part of cultural production. Highlighting its symbolic value through 
material culture. This change was certainly triggered through the work on the 
PHD as well as the preparation for the various PRS presentations. Another 
reason this change happened might be the visit of Manuel de Landa’s Seminar at 
UPenn in the winter of 201237. This was also the semester I started to work on 
the first Autonomous Tectonics project during my tenure as Elial Saarinen Guest 
professor at the University of Michigan. The collision of these two instances 
started to form a new frame of explication for the work of SPAN. However, it 
can be rather perceived as a new chapter in the work rather than a new discursive 
explanation of existing work. Most definitely I have no interest in being revisionist 
with my own work. I noticed how the way I described and presented my work in 
lectures, not only at the PRS but everywhere I lectured, started to change. From 
a primarily techno fetishist position to a more differentiated and critical way to 
present the work.
37: See also: Manuel de Landa 
Seminar at PennDesign, University 
of Pennsylvania: ARCH-712-
001 Topics in ARCH Theory 
II: Philosophy of Materials and 
Structures. I took this seminar during 
my tenure as lecturer at UPenn
36: Kwinter, Sanford. Mach One 
(and Other Mystic Visitations), 
in Constructing A New Agenda – 
Architectural Theory 1993 -2009, 
Princeton Architectural Press, New 
York, NY, USA, 2010, p.80-89
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Legend of name shortcuts in this section:
VM: Vivian Mitsogianni
PM: Paul Minifie
MS: Marcelo Stamm
MSt: Marcelo Stamm
RS: Roland Snooks
JB: Jane Burry
GS: Gabi Seifert
MH: Martyn Hook
AN: Adam Nash
RB: Richard Blythe
TK: Tom Kovac
SV: Soumitri Varadarajan
CT: Cameron Tonkinwise
KS: Kristina Schinegger
BL: Bart Lootsma
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Figure 11: When working on industrial machines remember: safety first!
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9. PROJECTS
9.1 From Hypothesis to Practical Application  
9.1.1 A Lineage of Projects in the work of SPAN
The concept of Autonomous Tectonics was the result of an evolutionary 
process in the design universe of SPAN. The theory is based on the 
experience of the author as user and close observer of novel, computer-
controlled production techniques in architecture which reach from 
small scale 3D printing to CNC applications such as laser cutting, CNC 
milling (Fig.11) and a series of robotic applications such as FDM (Fused 
Deposition Modelling) and CNC (Computer Numerical Control) 
controlled Glass Blowing (RGB). This section of the dissertation traces 
the lineage of Autonomous Tectonics through a set of projects by SPAN 
developed since its inception 2003. In the tradition of Practice Research 
it presents itself as a self-reflective research, with the goal to explicate the 
emergence of an idea such as Autonomous Tectonics.
9.1.2 Lines and Points – An Origin Story
Lines and points take a special position in the work of SPAN. If I would 
have to trace a point in time when this became crucial I would say it was 
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Greg Lynn’s introductory lecture, he held for his studio in the winter 
of 2002. This was the semester he took over from Hans Hollein at the 
University of Applied Arts in Vienna. In the introduction lecture for his 
students he explained the basic functionality of 3axis milling machine. 
Mind you there was no milling machine at the Angewandte at that time. 
In his lecture he demonstrated how a 3axis milling machine (Fig.12)
would be able to cut a bowl or a dome, but would not be able to do 
any undercuts. Something we would consider trivial knowledge 
today was profoundly odd to me, until I learned how these machines 
really operate, furthermore that this modus operandi applies to every 
computer-controlled machine. The ability to control the movement 
of a tool in space is what it makes it possible to influence matter in a 
physical environment. It is this procedure, which allows complex curved 
geometries to be output into material assemblies.
9.1.3 A Matter of Translation
 
This means that no matter if this is a laser-cutter, a milling machine, 
a FDM printer or a Stereo-lithography machine, they all follow the 
same rule-set. In the case of my architectural ambitions at the time it 
was all about fabricating complex curved geometries. As such it was 
primarily the translation of Nurbs models in Maya to the code necessary 
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Figure 12: Matias del Campo working on the Milling Machine of the Greg Lynn Studio at the 
University of Applied Arts in Vienna, 2005. The hands-on experience on computer-controlled 
machinery such as laser cutters, industrial robots and in this case a 3 Axis milling machines is crucial 
in developing an understanding of the capabilities of these machines. Something that later became 
part of not only the toolset of SPAN, but also a crucial element in my academic work.
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to control the cutting process of the machine. After the first milling 
machine arrived at the Angewandte in the winter of 2002, I immediately 
started to learn how to operate it. As a trivial side note: this was the 
milling machine that was on display at the Venice architecture Biennale 
of 2000 in the USA pavilion curated by Max Hollein and populated by 
Greg Lynn, Hani Rashid and their respective students. The hands-on 
experience was certainly a shaping moment for me as it informed also 
my teaching strategies forever (Fig.11). Today I am completely convinced 
that to be able to assess the potentialities of a machine you should at 
least attempt to master it. I do not subscribe to the idea, that proclaims 
it is sufficient for students to deliver a file to an assistant who will take 
care of the process of materialization, students should be able to operate 
the machines. It informs them forever about the limits of machines and 
how to plan to get the maximum effect out of any computer-controlled 
system. For me part of the learning experience was to understand how 
the translation from a NURBS surface to a continuous milling path is 
possible by translating the data of a NURBS surface into NC (Numerical 
Control) data. The resulting G-Code (a language developed at MIT in 
the 1950ies) allows the machine to understand at which position in space 
it needs to be at any given time.
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9.1.4 A Matter of Discoursive Positioning
In the lineage of work elaborated by the practice SPAN, there is a clear 
sequence of projects and research that was at the same time discoursive as 
it was connected to specific methods of computer-controlled fabrication. 
I have to thank the University of Applied Arts in Vienna as well as the 
Technical University in Vienna for allowing me to play around with their 
toys. In all seriousness, it would have been impossible for a start-up practice 
with practically no funds to develop a body of work that is so technology 
heavy without the generous support of academia. The generosity went 
that far to explain the technology on a profound level to understand the 
underlying logic and the translation processes between the generation 
of complex curved geometries and the G-codes generated by the use of 
Cam Software. Just for the sake of completeness: our workflow included 
Maya, Rhino and Surfcam. Maya as the main modelling software, Rhino 
to check the curvature of the model, and analyse wither we have too steep 
curves or undercuts and Surfcam to generate the necessary G-Code to 
cut the piece. I do not recall the exact name of the first milling machine 
I used, but it was certainly a Canadian machine, as I remember calling 
their trouble shooting hot-line a couple of times – just to be told that the 
guy in charge was, and I quote: “Hiking in the Forest”. It was certainly 
the same machine they had at UCLA at the time as a friend of mine, Rob 
Henderson, who studied at UCLA, was so kind to share with me one or 
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the other secret as of how to use this machine, and apply some “Machine 
Voodoo” to remedy problems and crashes that occasionally happened. 
The idea of the tool-path as constituent element in the translation of a 
volatile digital file to a stable material condition was discusses by Bernard 
Cache38and Greg Lynn39 throughout the 90ies, and certainly form the 
basis of the research conducted at the time.
9.2 Tool-paths in Space
But how are the swelling and bulging curves of a NURBS model 
translated into NC (Numerical Control) data? The process I would like 
to describe here makes use of three different software packages: Autodesk 
Maya (for the creation of the double curved surface) McNeel Rhino (for 
the curvature analysis) and Surfcam (to create the G-Code). First of all 
we have to differentiate between two possibilities to organize a double 
curved surface into linear information. Imagine a series of parallel lines 
projected on the curvilinear shape. These parallel lines incorporate 
several aspects of information necessary for the fabrication process. All of 
these settings can be tweaked in Surfcam, where aspects such as plunge 
depth of the router, router diameter and path distance are defined. The 
tuning of this settings in Surfcam is what is inherently responsible for 
the final appearance of the surface, as the routing artefacts are highly 
informed by router diameter and toolpath distance. The NC data itself 
contains a series of xyz coordinates, which allow the machine to drive 
Note: The original contribution to 
knowledge in the PRS presentations 
inlcude the discussion on Autonomous 
Tectonics. The interrogation of human 
agency in the beginnig 21st century, 
as well as a definition of Postdigital 
Culture in the Architecture Discourse.
38: Cache, Bernhard., Earth Moves: 
The Furnishing of Territories, 
Michael Speaks (ed.), Anne Boyman 
(trans), MIT Press, Cambridge, MA, 
USA, 1995, p. 34
39: Lynn, Greg., Embryological 
House in Contemporary Processes 
Ali Rahim (ed.), AD Profile 145, AD 
70, Wiley, London, UK, May-June 
2000, p.26-35
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the router along a specific path in three-dimensional space. The process 
of fabricating a CNC milled piece is basically divided into two steps: 
The rough-cut and the fine-cut. This process is designed in order to 
achieve more efficiency and speed, as it allow to use a larger milling bit 
first to excavate material in high speed, and then in a second pass –using 
a finer router head- cut the final shape out of the respective material. 
Milling software like Surfcam, are designed to find an optimal milling 
path for the rough-cut in an automated process – which by the way 
can also be used to generate automated ornamentations. The fine-cut is 
what I primarily used to generate surface articulation. One method, as 
described before deals with parallel lines cut into the material. I will later 
describe projects where we made use of exactly this technique in order 
to achieve performative surfaces, such as in the exhibition design of The 
Austrian Winery Boom or Housing in Vienna. In a chronological order 
the Project Red Angel in Frankfurt 2003 was the first project where we 
applied this technique successfully. 
9.3 Project 1: The Gradient Scale
I would like to illustrate the approach with the project Gradient Scale 
(Fig.13), our exhibition contribution for the Austriarchitektur exhibition 
at the –now defunct- Zumtobel Staff in Vienna. 
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Figure 13: The finished 
Gradient Scale Installation on 
show at the Zumtobel Staff in 
Vienna, Winter 2005
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The Installation The Gradient Scale was conceived, designed and 
fabricated for the Exhibition Austriarchitektur, curated by Lilli Hollein 
and exhibited in the Zumtobel Staff in the Jasomirgottgasse in Vienna, 
right next to St.Stephan’s cathedral40.  In 2017 it was disposed into the 
trash when the entire studio moved from Vienna to Detroit in Michigan. 
The idea behind the piece was to playfully approach the idea of scale 
in architecture by creating a piece where a specific curve is gradually 
reduced in size denoting various scalar relationships of the models on 
display on top of this surface.
The scalar transformations along the object was not only displayed 
through the formal qualities of the fading amplitude of the curves, but 
also through gradually reducing the size of the milling bit used to cut the 
material. This installation (fig.13) featured some of the earliest examples 
of 3D printed models in Vienna. The most important part however was 
the speculation on the matter of scale, and its representation through 
machinic ornamentation. The milling path of this object changed 
from very coarse in the most undulated areas to very fine in the flatter 
areas. Which reflected the transformation of scale along the length of 
the installation. Here is the description written for the FEIDAD Award 
competition: The main aim of the gradient scale project was to experiment 
and to scrutinize the concept of scale in  architecture. In general the concept 
of scale is considered to be a very rigid idea, following rules that seem to 
be  unbendable. To understand plans or models, architects and contractors 
40: Exhibition, Austriarchitektur, 
Zumtobel Staff Lichtforum, Vienna, 
Austria, November – December 
2005
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are bounded to a formula, or  etiquette of communication, the scale. The 
gradient scale project background is a thesis, which formulates  the idea of 
non-sequential scalar growth. The entire project is an experimental digital 
scape, produced as  a presentation platform for the projects of SPAN (Matias 
del Campo & Sandra Manninger) at the  AustriArchitecture exhibition in 
the Zumtobel Lightforum in Vienna, Austria. My contribution in this 
installation consisted of the concept, the planning of the fabrication 
strategy, the creation of the milling paths for rough and fine cut in 
Surfcam was done by Manfred Herman (fig.14), and I ran the milling 
machine to cut the pieces. In addition I did the pearlescent paint job, 
designed the 3D models to be printed, printed the models, organized the 
transportation to the gallery and designed a leaflet that was printed to 
accompany the piece in the show. This installation was awarded a prize 
at the FEIDAD award 2006. A little anecdote: During the vernisage a 
visitor asked me how the models were made that are on display, and I 
told him they are 3D prints. His response: What do you mean, 3D prints?
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Figure 14: Gradient 
Scale, Austriarchitektur 
exhibition, Nov-Dec 
2005, Zumtobel Staff, 
Vienna, Austria. Milling 
Specs preparation sheet. 
SPAN 2005
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9.4 Project 2: The Red Angel
This project is the origin of my fascination with application of nurbs 
surfaces is concerned. A series of research questions were here in play. 
On the one side the use of topological surfaces to frame space, on the 
other  the interrogation of subdivision of complex figures. This specifies 
the main research questions in this project. The red Angel Bar Project 
in Frankfurt (Fig.15-18) was the first one where this highly iterative 
approach to design came into full fruition, as well as the application 
of computer-controlled fabrication methods. When these two methods 
collided, it resulted in an all-encompassing design ecology that addressed 
various architectural concerns at the same time, and which has shaped 
the approach of the practice SPAN to design problems to this very 
day. The process of making turned from an after though in the design 
process to a naturally embedded property of the design. A small proof of 
concept model was fabricated at the Angewandte, which actually utilized 
the milling artefacts depicting the fabrication process and generating 
an ornamented surface at the same time. The model, made from pear-
wood, depicted a small section of the floor of the Red Angel Bar, and was 
presented to the client in summer 2003 (Fig. 15-18).
It is almost ironic that the person who instructed us in the use of CNC 
milling machines, Manfred Herman, became later one of SPAN’s first 
employees. 
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Figure 15: CNC milled 
model of the proposed 
floor for the Red Angel 
Bar in Frankfurt am 
Main. CNC milled Pear 
wood.
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Figure 16: Red Angel Project, Frankfurt. The project is certainly part of the family of 
projects that examined topological considerations. The subdivision and louvering of the 
body relies on the underlying geometry. This project was primarily designed with the aid of 
NURBS modelling in Maya. It clearly falls in the camp of Greg Lynn influenced projects. 
This is particularly visible in the fact in the way how the Isoparms of the model are used to 
create the louvers. The main difference being the curvilinearity of the louvers themselves.
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Figure 17: Interior Red Angel 2003. First iteration of the project. This model radically 
approached the problem of a continuous surface enveloping the entire space. The 
louvers continued floor and ceiling, creating a rigorous approach to the subdivision of a 
topological body.
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In Figure 15 you can clearly see the traces of the tooling path onto the 
surface of the material. Traditionally the toolpath artefacts were rather 
perceived as an annoyance, and most of the times it was sanded away 
in order to create a perfectly smooth surface. To perceive the toolpath 
as a possible machinic ornament was brought into the conversation by 
Bernard Cache and Greg Lynn5 and certainly made an impact into my 
work. I would like to point out that the toolpath in the model for the Red 
Angel is not consistently running in one direction but rather alternates 
responding to division of the Nurbs surface along specific isoparms.
This in itself is of course a highly specific, top down design decision. 
This idea was applied in a couple of other projects such as the Gradient 
scale installation.
Let me first come back for a second to the Isoparm. Isoparms are a specific 
to the language of Autodesk Maya and describe basically what is more 
commonly known as Isocurves. They represent sections of a NURBS 
surface, which are usually set up as degree 3. In order to be able to create 
a degree 3 curve it has to maintain at least 4 CV points. CV points are 
Control Vertices which control the curvature of the Isoparm, and thus 
the curvature of the NURBS surface. CV points can be compared to 
two more commonly known applications. On the one side the weights 
in Adobe Illustrator curves that allow you to incrementally control the 
curvature of a two-dimensional curve, and the historical application of 
5: See: Greg Lynn in conversation with 
Neil Leach, The Structure of Ornament 
in Digital Tectonics, Neil Leach, David 
Turnbull, Chris Williams (eds), Wiley, 
London 2004, P. 63
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Figure 18: Section A-A, Red Angel Bar, Frankfurt - SPAN 2003
lead weights –called ducks- in order to form a slim balsa wood strip into 
the elegant curves necessary in ship building. This application is also 
the origin of the term weight in computational design in regard to the 
control vertices of a nurbs curve, or a nurbs surface. In conclusion it can 
be stated that this project was crucial in developing a specific set of tools 
in examining and developing aspects of topological surfaces and their 
ramifications as architectural devices.
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9.4.1 Weights, Curves and an Ecology of Design
The Gradient Scale (fig.13) installation is an exemplary project for a couple 
of reasons. In this project I explored in depth the relationship between 
surface articulation, form and advanced fabrication methodologies. The 
project gave me the chance to understand material relationships not only 
on a theoretical level but on a practical level. It was helpful in shaping 
an idea on how contemporary means allow for alternative methods of 
assembly. For example, the installation was cut in three pieces, but instead 
of making straight cuts, the cuts follow the underlying geometry of the 
NURBS (Non-Uniform Rational B-Splines), evidencing the emerging 
interest in the nature of complex geometry and their application in 
contemporary design. In the timeline of SPAN projects, it marks the 
moment when the practice fully embraced the idea of a design ecology 
that is fully immersed in a computational design and fabrication realm. 
Instead of following the traditional model of the separation between 
aspects of planning and aspects of making this project understood the 
process of making as essential part of the creative process of designing. 
The division introduced in the industrial age was critically interrogated 
with this concept. One of the inspirations for this interrogation was my 
Professor of structural engineering at the Angewandte in Vienna, Klaus 
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Bollinger of the renowned structural engineering company Bollinger, 
Grohmann und Partner in Frankfurt Germany. In one of his seminars 
on structural engineering he mentioned that structural engineering was 
a rather young independent science, in that the divide between architect 
and engineer only occurred in the early 19th century. Before that time the 
architect was as much a designer as he was structural engineer, material 
scientist and carpenter in one. The idea that computational design 
would allow to fuse and blur the boundaries of those aspects in a far 
more natural manner than the rigid categorization introduced by the 
industrial age, really fascinated me and certainly helped in the inception 
of the concept of the design ecology. The idea was to create a genuinely 
post-industrial method of working which reflected on the possibilities 
of novel design methods in our contemporary age. The ever-increasing 
speed of computational methods and the close knitted weaving of aspects 
of designing has resulted in a highly dense cloud of information for every 
single project. The only difference between a project like the Red Angel 
Bar in Frankfurt (Fig.15), which was designed at the very beginning of 
our career, and for example the ORE Pavilions for the Shanghai Fashion 
Week (Fig.20), is the evolution in the computational tools and the 
progress in computer-controlled fabrication techniques. 
The desire remained the same: A profound desire to create a conversation 
between our contemporary culture, material ecologies and the lineages of 
formation in the architectural discipline, as explained in the image captions 
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Figure 19: Gradient Scale Installation at the night of the opening, December 4th, 2005
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above. In this extent, the Gradient Scale was the first successful attempt 
on that Idea, where the fabrication of an object becomes an intrinsic part 
of the design agenda and informs profoundly the aesthetic of the object. 
As exemplified in the series of projects that serve to illustrate this notion 
within this dissertation. From projects such as the small-scale exhibition 
settings (Austrian Winery Boom, p.143 and Housing in Vienna, p.166) 
to entire buildings (Expo Pavilion p.202, HAWK Headquarters) all 
maintain that form, and the performance of form is both understood 
as a benefit to reduce material consumption and structural integrity as 
well as performance as akin to the affective performance of an actor. The 
theatricality of an object. This notion continues throughout the entirety 
of the body of work – providing ample evidence for positioning the 
work on the crossroads between material- and cultural production. This 
was not a post-rationalization, not a forensic analysis of the resulting 
object, not an intellectual vivisection of the produced piece – but really 
a conceptual approach to the making of the object. This is visible for 
example in the meticulous planning of the different tool path widths in 
order to achieve the various rippling effects on the surface. 
In this dissertation, and in the tradition of practice research, 
and in a self-reflective fashion, I trace the presence of 
autonomous Tectonics within the body of work of my practice 
SPAN which I run with my partner, Sandra Manninger. 
I wrote about some of the early experiences with computational tools 
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in the preface and introduction to the topic. The introduction into 
computer-controlled machines created a production ecology that shapes 
the Methodology of the practice to this very day. After the initial experience 
gained with the exhibition piece Gradient Scale -which included apart 
from the CNC milled basic installation a set of 3D printed models (a 
premiere in Vienna at the time) 
To summarize the findings of the Gradient Scale project: Interrogating 
methods of assembly of CNC milled pieces, examining the nature of 
fabrication artefacts as methodology of surface ornamentation1, and 
experimentations with surface coating. Critically speaking, the last point 
was less successful as I did not have the expertise to handle resins correctly 
at the time. Architecturally speaking,and especially in regards to the 
aspects of geometry (a post mortem forensic examination)  the project 
shows clear evidence of the looming interest in recursive processes. As 
clearly visible in the plan of the installation (fig.14), the geometry was 
derived from a series of repeating curves that recursively diminished in 
size, forming the basis of the lofted NURB’s surface. The experience 
of designing, and especially fabricating the Gradient Scale, formed the 
basis for further development in this direction.
- we immediately tried to implement this in a larger scale. Easier said 
than done as we still needed to gain more experience with the topic. 
The first project were we implemented this publicly was the exhibition 
1: I expanded on this topic later 
in my paper Artifact and Affect: 
del Campo, Matias. Manninger, 
Sandra., Artifact and Affect: Open- 
Ended Strata of Communication. In: 
Distributed Intelligence in Design 
(eds T.Kocaturk and B. Medjdoub). 
Wiley, London, 2011
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design for the show “The Austrian Winery Boom”. The experience of 
visiting Los Angeles with the MAK Schindler Scholarship was crucial 
in expanding my horizon in terms of the opportunities inherent in 
advanced fabrication techniques in combination with their discursive 
implementations. Without this long visit to LA our practice would very 
likely look very different today and certainly it would operate in a far 
more conventional way. 
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9.5 Project 3: The Austrian Winery Boom 
In this project I applied for the first time the method of  vacuum forming 
sheets of PET to produce shells. This project was commissioned by the 
Az W, the Architecture Center Vienna. The project brief asked for the 
following parameter: The exhibition had to be light and easy to trans-
port ad it was conceptualized as a travelling exhibition. It had to protect 
a series of models of wineries, but foremost the design had to be able to 
protect bottles of wine, as every presented winery also featured one of 
their wines. All of this while also presenting the exhibition graphics with 
the detailed information of the respective wineries. Considering all these 
aspects, the solution was quite obvious: vitrines. Vitrines can protect 
models and bottles, at the same time it is possible to put a sticker on it 
with the info. What appears logic present a series of problems on second 
thought: Vitrines are heavy, they take a lot of volume, glass is brittle and 
can be damaged in transport, they are complex to make as a box-shaped 
vitrine consists of a minimum of six sides, and several dozen pieces of 
hardware such as screws, pegs, legs etc, etc. My ambition in the design 
was to reduce the amount of necessary pieces, to make a vitrine, to a 
minimum, whilst not compromising its performance. The idea was to 
take a hexagonal ground figure and create a family of pods as exhibition 
vitrine. Why is it a family of different objects and not uniformly one? 
Not all projects had models, so I took the largest model as a template for 
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a standing pod. In fact, I divided the series of pods further, creating one 
subfamily called Wallpods, and a second subfamily called Floorpods. Both 
of which were comprised of only two shells that in combination form a 
vitrine. Reducing effectively the elements necessary to create a Vitrine to 
two and a handful of zip ties to connect them. This reduction of neces-
sary parts to create an object and relying on the surface geometry to per-
form duties normally tasked to objects with higher part counts, is what 
constitutes the primary research question in this project. After our return 
from Los Angeles two very specific things happened: SPAN got the offer 
to design the traveling exhibition The Austrian Winery Boom (Fig. 20), 
and we got our first offer from the University of Applied Arts in Vienna 
to teach in their postgraduate program. Both were a first for us. The ex-
hibition design gave us the opportunity to apply the techniques that we 
used to create the Gradient Scale in a more professional way. The exhibi-
tion design consisted of a family of related pods that where positioned on the walls 
and floors of the exhibition space. The anexact yet rigorous geometrical figuration 
- in this case three different types of hexagons - allowed for vague formations. Vague 
in the sense that they could be assembled in different aggregations which adapted 
to various different exhibition spaces. 
The topic of the exhibition itself was The Austrian Winery Boom, a period of time 
beginning in the early 90ies which marked an enormous transformation in the 
Austrian wine industry and a generational shift. In short, Austria was rocked by an 
enormous wine scandal in 1985, which almost ruined the industry. (Vintners were 
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Figure 20: The Austrian Winery Boom - Floorpod Assembly Sequence
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Figure 21: The Austrian Winery Boom on display at the Austrian Cultural Forum in 
New York, 2007
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Figure 22: The Austrian Winery Boom Exhibition, Austrian cultural Forum, New 
York, 2007. The entire illumination of the exhibition was kept low in order to highlight 
the wine bottles. The material used was PET, which I chose in order to make the entire 
exhibition recyclable. PET allowed also to vacuum-form in one go without the necessity 
to polish the pods after the thermos-forming process in order to get them clear again. The 
materiality was surprising for visitors, many of them touched the pods in the believe that 
they are inflated. Most surprisingly to them they were rigid.
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Figure 23: The translucency of the material was used to provide illumination for the 
pieces. This image shows also clearly the corrugated surface of the thermo-formed shells.
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catched pouring anti-freezant into the wine to make it sweeter - but that’s a book 
of its own) The aftereffect of this catastrophe was the reinvention of the industry, 
a younger generation educated in France and Italy in winemaking took over and 
gave winemaking a facelift, producing excellent wine in smaller quantities was the 
first step, followed by fresh graphics and contemporary architecture as symbol of a 
new beginning. This new Winery building boom was the topic of the exhibition. 
The outline given to SPAN with the requirements of the show included several 
important points. As mentioned in the introduction to this project describing 
the research question, the show had to be lightweight and collapsible for easy of 
transport (Fig.26). Every Winery on show provided a bottle of their wine which 
needed to be protected from theft or breakage during the show. There were several 
models on display which had to be protected. Existing graphic panels describing 
the projects had to be reused. In short -they needed vitrines (Fig.29). The problem 
with vitrines is that they are cumbersome to transport, they are fragile, and they 
are costly in production. These limits were in fact quite inspirational as I needed to 
come up with a solution for all these problems. Practical problems that demanded 
a formal solution. Here is the description I wrote in 2007 to describe the project to 
our customer the Architecture Center Vienna:
Exhibition setting for the Austrian Cultural Forum {ACF} New York. The topic of 
the exhibition is the phenomenon in Austria that young winemakers tend to contract 
contemporary, modern architects to redesign their wineries. This phenomenon has 
spread all over the important winemaking regions in Austria and furthermore, over 
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the border to northern Italy and Hungary. This shift, from preconceived conventions of 
wineries to an contemporary approach is what inspired also our exhibition design that 
mirrors this notion. Furthermore, the exhibition design is triggered by our research in 
organic modelling, and digital fabrication methods, as well as the search for a machinic 
sensibility. The exhibition design served as a proof of concept for the idea that the milling 
path of a CNC machine can be used to create a rippled surface. This rippled surface can 
increase the stability of the entire object. The entire exhibition consists of a population of 
43 entities of three different types. They can be combined in an extensive variety, making 
it possible to rearrange the exhibition to other exhibition spaces, without corrupting the 
exhibition design. 
9.5.1 The use of TopMod
Once again, I relied on TopMod as a starting point for the design. I created an 
entire series of models based on platonic bodies such as Tetrahedra, Icosahedra 
and Dodecahedra. I expanded this series by creating iterations of these models 
in different proportions. At the end I had several families, all in all about 40 
3D models. After testing several different methods of aggregations, such as 
parallel and radial arrangements, Sandra and I decided in a meeting that the 
flattened dodecahedron works best. In planar view a dodecahedron looks like 
a hexagon, this facilitated the creation of various arrangements, both on the 
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Figure 24: An exemplary TopMod Screenshot of the first model of the Austrian Pavilion. 
The row of tools on the top of the page allows for a set of manipulations of topological 
bodies. The logic of the software allows only to manipulate one object at a time. At the 
time when we used this tool, it was one of the few software’s that was able to create surface 
thickness from mesh models, construct wireframes with thickness, and connect spaces 
seamlessly with each other by utilizing topological handles.
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wall as well as the floor. 
During our stay in Los Angeles we learned one or the other thing about 
sourcing fabricators for unusual projects and fabrication techniques. On several 
occasions we heard about the workshop on the Warner Brothers Studios in 
Burbank, Los Angeles. Greg Lynn produced his installation The Predator 
(1999) there. Today this installation, which he produced together with Artist 
Fabian Marccacio is on display at MMK Museum fuer Moderne Kunst in 
Frankfurt, Germany. The same large-scale vacuum forming machine was also 
used by Gnuform (Jason Payne and Heather Roberge) to produce the panels 
for the reception bar of the NoGood TV Station. A tour through the facilities 
by shop manager Brian ... was tremendously informative in how Warner 
Brothers uses an extensive catalogue of patterns and forms to provide elements 
for film settings.  The machine itself was about 3m x 2m providing ample 
space to produce elements. Similarly, to three axis CNC milling the vacuum 
forming process does not allow for undercuts which would make removing the 
vacuum formed plastic from the mould impossible.
Shortly after our return to Vienna we received the commission to design 
and build the exhibition design for the traveling exhibition The Austrian 
Winery Boom. We were eager to apply the fabrication techniques learned in 
Los Angeles. The solution described above, two panels forming a vitrine, was 
designed with vacuum forming in mind. However, Vienna is not Los Angeles 
- so, who could produce the large-scale components? There is no massive Film 
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industry in Vienna that could provide something like the Warner Brothers 
Workshop, but Vienna has another, related, industry: Opera and Theatre. A 
quick research revealed that the large stage design workshops in the Arsenal 
Vienna has indeed a large-scale vacuum forming machine (Fig.25). 
In order to produce a series of pods, forms had to be produced first. We 
commissioned Günther Dreger to CNC mill negative molds (Fig.27). Günther 
Dreger is an Angewandte alumnus who graduated from Greg Lynns studio. 
Coming from a family of carpenters he opened shop briefly after graduation 
with his own CNC Milling machine in order to cater to an increased demand. 
We were among his first customers. 
Those negative moulds were delivered to the Arsenal Workshops were they 
casted positive moulds in a mixture of gypsum and some synthetic resin 
(Fig.25). The Arsenal keeps the recipe of their moulds secret. The moulds are 
rigid enough to make sure that repeated vacuum forming will not damage the 
molds. This ensures that all panels have the same crisp and sharp appearance. 
9.5.2 Artifact, affect and performance
I would like to briefly come back to the CNC milling process and how 
the process of fabricating the mould informs the surface of the final model. 
Echoing the described methodology of utilizing the inherent tool path to 
achieve ornamentation - such as in the exhibition piece The Gradient Scale - 
the technique was developed further in this project. In The Gradient Scale the 
Methodology was primarily used to demonstrate how the process of making 
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informs the surface of the object. In my paper Artifact and Affect, I extensively 
explain the dimension of fabrication artifacts as agents of culture: 
Artifactuality is often regarded as a defining characteristic of works of art for example, 
this is an essential condition in George Dickie’s analysis, according to which a work 
of art is an “artefact of a kind created to be presented to an artworld public”. The 
condition of artifactuality is plausible only if the concept of artefact is understood in 
a wide sense in which intentionally created events and processes  (e.g., performances) 
and works which have instances (for example, musical and literary works) are 
regarded as artifacts. According to condition, the condition of artefactuality in this 
sense is equivalent to the requirement that a work of art should have an author. Some 
philosophers of art have rejected the condition of artefactuality, using instances of 
“driftwood art” and analogous examples as counterexamples. According to condition, 
this view has the seemingly paradoxical consequence that a work of art need not be 
a product of anyone’s work and need not have an author. Other philosophers have 
responded to such examples by extending the concept of artefactuality in such a way 
that the presentation of a natural object as an object of aesthetic appreciation counts 
as an “intentional modification” required for artefactuality If the expression ‘artefact’ 
is used in a sufficiently wide sense, the condition of artefactuality clearly holds for 
artworks, but it is equally obvious that not all works of art (or works in general) 
are artifacts in the narrow sense of the word. In aesthetic evaluation and criticism, 
however, they are treated as if they were artefacts. Artefacts in the wide sense form an 
ontologically heterogeneous collection: some of them have instances (literary works 
and musical compositions), others are singular objects (e.g., paintings), and there 
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Figure 25: TheVacuum Forming machine of the company ArtforArt in Vienna, who 
is the main outfitter for theatre and opera productions in Vienna. Seen here during the 
production of the exhibition design The Austrian Winery Boom in 2007. On the vacuum-
forming table you can see the cast that was made from the foam negative. The recipe for 
the material used in casting is jealously guarded by the company. It ensures that from a 
CNC milled foam negative at least 50 copies can be vacuum- formed without losing the 
detail. 
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Figure 26: The exhibition Housing in Vienna in their transport crates. The shells 
constituting the exhibition pods are all stackable, reducing the transport volume of the 
exhibition. In addition, the material, PET is lightweight, reducing the weight necessary to 
be transported. (SPAN 2007)
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Figure 27: Workshop of Guenther Dreger during the production of the negative molds for 
the shells of The Austrian Winery Boom. In the foreground Guenther Dreger. 2007
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Figure 28: A closer look as to what is happening in the image above. The fastest method to 
get to a result that can get vacuum-formed is to CNC mill a negative of the form needed 
for the thermo-forming process. 3 Axis CNC milling lends itself perfectly in the preparation 
of molds for thermos-forming as it follows the same logic. No undercuts are possible. In the 
end of the day it is about milling a complex bowl.
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Figure 29: The backlit pods allowed to protect the wine bottles. The backlit, double 
curved pods made sure that the color of the wine, and the wine bottles contributed to 
the exhibition experience. The double curvature of the pods provided ample stiffness. 
The corrugation of the white panels allowed to reduce the material consumption, whilst 
providing an ornamented surface. A surface articulation based on the tool paths of the 
CNC milling machine.
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Figure 30: Closeup of one of the panels for The Austrian Winery Boom, showing the 
distinct pattern of the CNC milling process imprinted into the plastic of the vacuum 
formed shell.
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are also abstract artieacts, for example, fictional characters, which have authors 
but are neither concrete particulars nor have such particulars as instances. As Amie 
has pointed out, abstract artifacts do not fit the traditional division of entities into 
concrete physical particulars and ideal abstracta41. How the undulating surface of 
the topological model is imprinted with the information of the tool path and 
how the continuous line is turned into a rippled surface. Within the lineage 
of thinking about autonomous Tectonics this was one further step towards 
proposing the possibility of autonomous agency and emergent design and 
fabrication methods.  First it was important to profoundly understand the 
conventions of computer-controlled fabrication before moving on to novel 
ideas. Or how it was put by Greg Lynn:
If once considers ornament as an applied decoration, then it would be thought 
of in opposition to process or organization. My recent interest in ornament (since 
we brought a CNC machine into the office) comes primarily from the method of 
crafting surfaces using CNC technology. The process of converting a spline mesh 
surface into a tool path can generate a corrugated or corduroy-like pattern of tooling 
artifacts on surfaces. We are using this pattering technique from the fine scale of 
1/32-inch lines on the super-formed titanium Alessi coffee and tea sets to 1.5-inch 
lines for interior wall panels. The decoration emerges from both the design of the 
spline surfaces and the conversion into a continuous toolpath. It is not applied but 
intrinsic to the shape and mathematics of the surface, and in this way the ornament 
accentuates the formal qualities of the surface; like the pattern of an animal that 
intricately responds to the shape and structure of the animal’s form42.
41: del Campo, Matias. Manninger, 
Sandra., Artifact and Affect: Open‐
Ended Strata of Communication. In 
Distributed Intelligence in Design 
(eds T. Kocatürk and B. Medjdoub). 
Wiley, London, 2011
42: Lynn, Greg., in Digital Tectonics, 
Neil Leach, David Turnbull, Chris 
Williams (eds.), Wiley-Academy, 
London, 2004, p.63-64
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The Austrian Winery Boom proved to be the along these lines of thinking. One 
of the performative advantages emerging out of the process of making was that 
the imprint of the tool path into the vacuum formed panel increased its stability 
and rigidity (Fig.29, Fig.30). This resulted in us using a thinner material, making 
the exhibition lightweight and cost effective. At the time it was important for 
me to rigorously explore the performative qualities that can be achieved by novel 
methods of making, and also to explicate the project through these qualities. A 
performative quality achieved through the fabrication method. In this project I 
learned something that will become a major force in later projects, and ultimately 
shaped the concept of this entire PhD: The possibility to create automated 
responses in computationally controlled machinery resulting in articulated 
entities. In the case of the Austrian Winery Boom, it is the undulating surface 
quality, which was achieved using the toolpath of the CNC milling machine. It 
is in fact another stepping stone towards Autonomous Tectonics. At the time, 
when I was designing the pods for the exhibition, it was crucial to prove that 
my method would be in the same price range as using conventional methods of 
making. I needed to prove that using computational fabrication methods would 
be competitive, especially considering the tight monetary and time constraints. 
I’m to this day proud of the fact that we did not go over budget with any of our 
projects. Proving that advanced sensibilities and novel fabrication methods do 
not mean bloated budgets, but rather can compete with conventional methods 
of construction and making. 
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9.6 Project 4: Housing in Vienna
This project presents itself as a continuation of the research on the 
creation of vitrines made of vacuum formed PET components. As in 
every thorough research one attempt does not yield a big enough sample 
of results to create a clear assessment of the used technique. Especially 
novel techniques need time to master them. In the case of the Housing in 
Vienna exhibition I decided to research the seamless tiling of objects on 
a plane (Cairo Tessellation) and how to inflate the geometry to come up 
with three dimensional pods. Another big research question was a direct 
result from the first iteration of this technique - the Austrian Winery 
Boom, presented in the previous chapter. In the Austrian Winery Boom 
we solved the problem of the legs of the Floorpods by purchasing a series 
of cheap IKEA to just use their legs. Considering the idea to make the 
vitrines out of the smallest amount of pieces this was certainly not the 
best option. Why the obsession with reducing the parts? The main reason 
in the case of exhibition designs is to reduce the parts in order to ensure a 
short setup time and less errors. In contrast to the Austrian Winery Boom, 
I decided to produce a tripod shaped shell that served as legs. As the pods 
were interconnected with Zip ties (fig.34), the formed groups were of 
high stability, with no danger or tipping. Another aspect of the research 
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Figure 31: Housing in Vienna 
exhibition as it was on show 
in the Politectnico Milano in 
Spring 2009. The geometry 
selected for this project is called 
a Cairo Tessellation - named 
after the city Cairo where this 
pattern can be seen regularly in 
floor and wall tilings. The three 
dimensional inflaiton of the flat 
geometry allowed to create the 
standing pods. The geometry 
made it possible to assmeble 
the pods in various different 
configurations.
came into play prominently in this project: the idea of inclusion of detail 
in the surface condition instead of an individual additional piece. This 
is best exemplified by the use of the Stoma (fig.34, left), a surface feature 
designed to distribute the stresses of connecting the pods and shells with 
zipties. Sandra Manninger needs to be credited with coming up with 
this idea to reduce the strains on the shells, whilst ensuring a long-term 
performance. The idea to use surface detailing instead of mechanical add 
ons as details kept evolving after this project, and was extensively used 
for example in the Austrian Pavilion.
Shortly after the opening of the exhibition The Austrian Winery Boom 
in the ACF, the Austrian Cultural Forum in New York, USA, SPAN was 
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approached by the director of the Architecture Center Vienna, Dietmar 
Steiner, with the question wither we would be interested in creating a traveling 
exhibition version of their highly successful Housing in Vienna exhibition. 
Just to clarify, the Architecture Center in Vienna is one of the most important 
institutions in regards of the public presentation of Architecture in Vienna, 
which makes it one of the most important platforms for architecture in 
Austria. They were the party that commissioned SPAN with the design of 
the exhibition the Austrian Winery Boom which I described in the previous 
section. This was a great opportunity to continue our research on tessellation 
patterns, spatial organization and thermo forming as fabrication technique. 
Whereas the first iteration of this research was based on overlapping hexagons, 
Housing in Vienna was based on a different geometrical paradigm: The Cairo 
tessellation (Fig.31)
Here is the description given to the customer, the Architecture Center Vienna, 
to describe the projects geometrical qualities: 
Exhibition design commissioned by the Az W (Architecture center Vienna) for 
the exhibition housing in vienna, traveling exhibition. The Cairo pods gave us 
the chance to explore opportunities within the aggregation of repetitive objects 
that imply the creation of heterogeneous figurations. the cairo tessellation, known 
in mathematics also as example of equilateral pentagons that tile the plane, 
allow for a high variety of the topology of the plane. In the case of the Cairo 
pods we extended the plane in the third dimension and delaminated specific 
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Figure 32:  Housing in Vienna, 
at the evening of the opening 
of the Architecture Biennale in 
Venice 2008 - Palazzo Ca’Tron
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Figure 33: Axonometry of one exhibition pod consisting of a transparent top layer, a translucent middle layer and a translucent 
bottom layer. The three piece construction allowed to incorporate LED lighting within the bulges between the bottom and the 
middle layer. In this way the illumination was invisible, and the light dispersion towards the bottom and the floor was smooth. 
An additional benefit of this construction method was that we could make maximum use of the possible vacuum forming 
height, without compromising the material thickness, which was crucial to maintain material integrity. As in the Austrian 
Winery Boom exhibition, we used the milling path to imprint a corrugation into the material in the vacuum-forming process, 
increasing the stability of the material.
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Figure 34: The three shells 
constituting the pods were 
connetced using plastic zipties. 
To distribute the tension creted 
by the connection mounds 
were vacuum formed into the 
material -replacing the function 
of washers- and providing  a 
solid and firm connection point. 
This harks back on research 
conducted on the performativity 
of surfaces and economy of form. 
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Figure 35: A shell of 
the exhibition design 
“Housing in Vienna”. The 
imprint of the corrugated 
surface not only serves 
to reduce material 
consumption through 
the increased stability of 
the thin material, but 
also effectively scatters 
the light, providing an 
atmospheric illumination.
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elements emerging out of the basic planar geometry to form three elements to 
comprise one pod. the pods purpose is to serve as exhibition vitrine in varying 
spaces. The tessellation gave us the chance to aggregate the repetitive component 
in multiplicious ways, to adapt to different exhibition environments and 
populate them without compromising the all-over appearance of the design.
Instead of hexagons I decided to go for a Cairo Tessellation, as it allowed for a 
cleaner aggregation of the pods, and a higher amount of possible aggregations 
with a smaller family of objects. A family of objects describes a population 
of similar but not identical components that constitute an arrangement or 
composition. The exhibition design consisted of the following elements: 
Floorpods: Basically, there was only one type of floor pods which had a very 
specific, pentagonal ground plan, which allowed to combine four of those 
into a hexagonal figure (Fig.37). Each pod consisted of a minimum of three 
shell elements: a transparent top shell, which contained graphics printed on 
transparent adhesive mylar. Then a middle shell in frosted PET and a lower 
shell, with three protruding feet. This was a major improvement in comparison 
to the pods used in the Austrian Winery Boom. Those had metal legs, which 
were sourced by cannibalizing chairs from IKEA. The assembly process for the 
pods of the Winery Boom was quite lengthy, as the legs required several screws 
and washers to be put together. In the version of Housing in Vienna I had the 
ambition to cut down the assembly time dramatically.  Converting the legs into 
a shell I was able to cut down the assembly time of one pod to four minutes, 
including the mounting of the lights inside the pods. This combination of 
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Figure 36: Housing in Vienna 
Exhibition the day of the 
opening at Ca’ Tron in Venice 
2008.
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shells allowed a series of interesting options. Apart from the three major shells 
there were some add ons. For a couple of projects presented in the Housing 
in Vienna show Sandra and I decided to introduce a third, flat layer between 
the top and middle layer. This transparent sheet of PET Material allowed to 
mount a Second layer of plans and graphics. Another variation was a pod 
without a transparent top layer but instead a thick middle layer with enough 
stiffness to support models. This turned the pods into a pedestal for a model. 
The exhibition was on show for the first time in Fall 2007 as a collateral event 
of the Venice Architecture Biennale (Fig.33). It opened on September 22nd, 
2007 to the public at the Palazzo Ca’Tron right at the Canal Grande. 
The technique applied at the Austrian Winery Boom, utilizing 
the milling path to provide increased surface stiffness, was 
perfected in the exhibition design for Housing in Vienna. 
One of the things that topological modelling provided to the design was 
the introduction of delaminated pouches of space were utilized to house the 
illumination elements (Fig.34). In examining the previous exhibition design 
Sandra found an essential flaw in the design. The connection between the 
shells was achieved by using zip ties. A very popular method to connect plastic 
elements with each other at the time as demonstrated for example in the 
installation The Predator by Greg Lynn43. However, the forces introduced 
to the plastic shells made it necessary to include metal washers protecting 
the perforations of the shells from tearing from the repeated assembly and 
disassembly of the pods. It was a travelling exhibition after all. The solution 
43: Lynn, Greg. & Marcaccio, 
Fabian. The Predator Installation, 
Wexner Center, Columbus, Ohio, 
USA, 2001
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Figure 37: Assembly plan 
for one group of floorpods
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was not very satisfactory as you can see for example in Image... Housing in 
Vienna allowed the practice to tackle the problem in a different way. Instead 
of using washers we used a geometrical solution to the problem. In the areas 
where we knew the connection between the shells will happen, we formed 
small mounds which I named Stoma after the porous openings in leaves that 
form a distinct part of photosynthesis (Fig.38). 
They are very similar in shape. This solution turned out to be very successful 
and the edges of the holes never developed any cracks to this day. As far as 
Figure 38: Stoma - connection detail between the shells for the exhibition Housing 
in Vienna. Performance through surface form - SPAN Matias del Campo & Sandra 
Manninger 2008
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I know the exhibition occasionally still goes on tour, as it turned out to be 
so easy to assemble and break down. One thing I learned out of these two 
case studies is to never hang anything on walls in a show, and always bring 
your own light along. To summarize these two research projects, the Austrian 
Winery Boom, and Housing in Vienna: the projects served to explore the 
opportunities in formed shells. The project allowed me to gather intelligence 
in regards of assembly logics, material behaviour, machinic ornamentation 
and the possibility to include detail behaviour rather through surface geometry 
than through additional components. All of these aspects were expanded in 
the upcoming, larger projects. Whilst the former exhibition designs can be 
considered small scale, proof of concept designs, the later served as testing 
ground implementing the findings done in small scale. The main question in 
the jump in scale is the question of scale-ability. 
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9.7 Project 5: Brancusi Museum Paris.
9.7.1 Abstract Machines
After several small-scale interventions, that served as test vessels for ideas 
we had on the behaviour of surfaces, and how the specific behaviour 
of form and material can serve a design purpose, I decided to push the 
approach one scale up. To the scale of a medium to small scale building. 
This is an approach that happens fairly often in the practice: we test, 
sometimes in a very abstract way, novel concepts and possibilities (see 
abstract machine below) then push this idea into the physical world in 
small scale installations or art pieces and then gathering information 
and know-how from those results, we move the idea into the scale of a 
building or pavilion. The Brancusi museum is good evidence of the idea 
of scaling up our insights in using topological modelling (TopMod) in 
order to examine continuous spatial conditions. The case of the Brancusi 
Museum helped to develop an understanding of how to take a generative 
approach, or versioning, to come up with a starting model for further 
exploration in the project. Unfortunately, the series of models done for 
the Brancusi Museum does not exist anymore, it most likely resides on a 
dead hard-drive, making it impossible to retrieve.  One of the concepts 
that we have developed in our practice is the concept of the abstract 
machine (fig.39). In most cases it is an abstract model that contains 
several points of departure for a series of projects. The abstract machine 
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Figure 39: Abstract Machine, created for the exhibition Exquisite Corps in Los Angeles 2006. This 
Exhibition showed the work of the Group XIII of the MAK Schindler Scholarship in Los Angeles. 
This Topological Model was created using the software TopMod. One of the reasons why I adopted 
TopMod was its ability to create topological mesh models with surface thickness. This allowed to 
produce 3D printable models very quickly. This model was produced by Saddlebag College in 
Mission Viejo, California, by Ed Tackett. For the time this was a considerably large STL print 
measuring 45cm in Diameter.
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is not a project per se but contains potentialities to become a project. 
Manuel de Landa de Landa described the problem of potentialities in 
his lecture The Use of Genetic Algorithms in Architetcure44 like this: You 
can compare potentialities to a knife in a drawer it has the potential to create 
the most delicious meal, but it also can become a murder weapon. As long as 
it is in the drawer it has the potentialities for both. The abstract machine 
in the understanding of SPAN has the potentialities to turn into various 
projects, it also is independent of scale, so wither it turns into a cookie 
jar, or an entire building does not matter at the beginning. In the case 
of the Brancusi museum the abstract machine at hand was the model 
we created for the exhibition Exquisite Corpse at the MAK Center Los 
Angeles45, the Schindler House (Fig.39). This abstract machine contained 
several of the problems that were tackled in a more concrete way with the 
work on the Brancusi museum project: Continuous circulation, gradual 
transition between interior and exterior. Apertures corresponding to the 
underlying topological geometry. 
On June 24th, 2008 it was announced that SPAN had won the competition 
of the new Brancusi museum in Paris. Located prominently in front of the 
Centre Pompidou, the competition brief called for a new interpretation 
of what an exhibition place for Constantin Brancusis sculptures would be46. 
The competition instantly attracted me, as I have been a long-term fan 
of Brancusis work. The way how they can instantly infuse space with 
a certain aura, and atmosphere oscillating between the archaic and the 
44: de Landa, Manuel., lecture, 
The use of Genetic Algorithms in 
Architecture, Sci_Arc, Los Angeles, 
USA, Spring 2007
45: Final Projects Group XXIII  
-Exquisite Corpse, Exhibition, MAK 
Center LA, Schindler House, 835 
Kings Road, West Hollywood, CA, 
USA, March 8th – March 11th 2007
46: Excerp from the competition 
brief.
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futuristic, the tense and the soft, the sublime, exuberant and the stoic. In 
many ways these sculptures are able to discuss space in a similar language 
than the one present in my own work. These conversations go beyond 
morphological relationships. It was clear the moment I heard about this 
competition that SPAN needed to participate. In an interview Sandra 
Manninger and I gave after winning the competition I described it as a 
“compulsive reaction”47 
9.7.2 Design: 
The design of the Brancusi Museum was first of all based on the model 
we made for the exhibition in the MAK in LA. The model was based on a 
high genus model developed in TopMod. TopMod is a small, free software 
that was developed by Ergun Akleman and his team at VizTamu in College 
Station Texas (Fig.24). The combination of a high genus Model (Genus 8) 
and the possibilities of the Multiface Handle tool, allowed for the creation 
of complex continuously interconnected spaces. 
This model defined a couple of ground rules for the design: A continuous 
pathway without any stairs. A seamless transition between exterior and 
interior, applied to doors, windows and other elements of the family of 
apertures and orifices. Light from above through ceiling openings. In 
addition, we constructed some rules specifically for this museum, one 
was that we wanted the sculptures to be seen from different angles. Low, 
high and parallel. Part of the competition brief was also asking for spaces 
47: Interview in DigiDesign, with 
Sabina Cuccibar, http://digicult.it/
design/voluptuous-data-matias-del-
campo-and-span-architects/ retrieved 
on 11.07.2018
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Figure 40: The low slung 
figuration of the Brancusi Museum 
was squished into a wedge produced 
by the slanting surface of the 
Beaubourg plaza. The existing grid 
of the plaza was deformed by the 
dynamic forces of the topological 
figuration and created a transition 
from the orthographic grid of the 
Centre Pompidou, to the topological 
curvilinearity of the Brancusi 
museum.
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protected from daylight to show Brancusis drawings as well as light sensitive 
photography’s. In examining the terrain, we intentionally made use of the 
slope, and the step in the terrain in front of the Centre Pompidou. 
9.7.3 The Legacy of Brancusi
The low-slung design (Fig.40) was pressed into the western end of the plaza, 
blending the lower part of the plaza with the topographical step in the 
Beaubourg landscape. Entering the building the visitor is greeted by a group 
of Brancusi sculptures. The sculptures are in the ownership of the city of Paris 
as per Brancusi’s will. However, the will had a specific passus pertaining on 
the conservation of his atelier and the way he grouped the sculptures in the 
space. Unfortunately, Brancusi’s original atelier in No.11 Impasse Ronsin 
was demolished briefly after his passing (Fig.41) apparently for safety 
reasons. To pay homage to Brancusi’s will, we decided to replicate the 
positioning and grouping of sculptures in the newly designed space. For 
that I accurately 3D modelled all of Brancusi’s Sculptures, and researched 
their dimensions in order to get the right feel for the space necessary to 
show these wonderful pieces. The entire design was used as a proof of 
concept as of how we can use topological space to create a continuous 
space in contrast to an idea of discrete compartmentalization. Museums 
in general strive for continuous spaces constricted by doorways. 
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Figure 41: Atelier Brancusi, 1956. L’entrée 1, 11, Impasse Ronsin. © Succession Brancusi 
- All rights reserved ADAGP, Paris/Artist Rights Society (ARS), New York. Photo courtesy 
of Paul Kasmin Gallery.
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My ideal museum is still the Kunsthistorische Museum in Vienna 
(Fig.42). Especially the Painting Galleries in the upper floors. The sequence of 
large spaces is accompanied by a series of smaller side cabinets.
9.7.4 Continuity of Museal Spaces
The large Halls house large scale paintings such as The Assumption of Virgin Mary by 
Peter Paul Rubens, or Jaques Lois David’s Napoleon Crossing the Alps. The smaller 
cabinets, that also have a proportionally correct lower ceiling, house more intimate 
works such as Albrecht Durer’s Portrait of a Venetian Woman or Archimboldo’s 
bizarrely beautiful and weird composite heads. Learning from this the design of the 
Brancusi museum plays with aspects of vertical large spaces and intimate low-slung 
spaces. In order to avoid the combination of front of House and back of house 
circulations the museum has its own service entrance from the garage underneath 
the place Beaubourg. A technique that we applied later also in the design of the 
new Vienna Museum. Within Constantin Brancusis body of work is one specific 
characteristic that emerges on a regular basis: the application of constrictions as 
Figure 42: Plan of the Painting 
Galleries of the Kunsthistorisches 
Museum Wien built according 
to plans by  Gottfried Semper 
1891
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specific leitmotiv (Fig.43). These constrictions can be read in various ways, reaching 
from the definition of rhythmically repeating volumes, as in the Endless Column, 
or as description of curvilinear bodies, as in La Negresse Blonde and the notoriously 
famous Bird in Space series. This curvilinear bodies, voluptuous components 
and undulating elements, are seamlessly and continuously formed into beautiful 
waistlines, radiating in erotic tension. The design of the new Atelier Brancusi picks 
up the characteristics of constrictions and explores the opportunities, in terms of 
architectural space, provided by this technique of spatial formation.
Figure 43: The concept of the 
Brancusi Museum picks up 
a specific characteristic of the 
Brancusi sculptures: the aspects 
of constrictions. This feature is 
converted into a technique that 
allows to subdivide space without a 
complete compartmentalization.
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9.7.5 A Motif of Seamless Space
The main motif of seamless space and constrictions does not only circumvent 
the actual museum building but expands into the plaza to stress a continuous 
evolution from the present pattern of the plaza into the topological surface of 
the Brancusi museum. Furthermore the interior of the museum evolves into a 
complex topological surface providing the programmatic and morphological 
qualities of the new museum. The issue of topology, the issue of seamless 
continuous space which can be read as a constant presence in Brancusis work, 
yields opportunities and possibilities not only for uninterrupted continuous 
spaces but simultaneously creates an environment of dialog between the 
envelope, the building, and the volumes of the exhibited sculptures.
The main quality of the sites topography is the slanted hardscape, descending 
into the Centre Pompidou’s direction, resulting in a wedge-shaped step exactly 
on the premises of the Brancusi Museums site. This given height difference was 
used as a main design aspect for the museum. Instead of stressing the difference 
between hardscape and Museum-building, the museum is embedded into the 
hardscape forming a seamless connection between the two different levels of 
the site. As the new museum creates a seamless connection between the two 
levels of the Centre Pompidou’s plaza, it also replaces the stairs that are present 
in the actual hardscape. Ramps connect in a continuous manner the two levels, 
creating an incessant flow between both of them (Fig.44). 
191
Autonomous Tectonics - Matias del Campo 2018
Figure 44: The north side of the project. On this side the topologically generated opening 
is defined by a characteristic “eye brow” which allowed to diffuse the light even before 
transmitting through the glazing below the eyebrow. Emphasis was given to replicate the 
light conditions in the original Atelier Brancusi of the Impasse Ronsin, without copying its 
immediate morphology. On the left, the Café Terrace.
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Figure 45: The Cafe terrace negotiates the space between the entrance to the Brancusi 
Museum and the presence of the Centre Pompidou. Albeit the difference in Morphology, 
these two buildings are in fact distant cousins. The technique of prefabrication connects 
them in spirit, even if the Brancusi Museum updates that notion by utilizing digital design 
technologies and computer controlled fabrication as mean of production.
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Figure 46: The north side of the project. On this side the topologically generated opening 
is defined by a characteristic “eye brow” which allowed to diffuse the light even before 
transmitting through the glazing below the eyebrow. Emphasis was given to replicate the 
light conditions in the original Atelier Brancusi of the Impasse Ronsin, without copying its 
immediate morphology. On the left, the Café Terrace.
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On the upper level a new, semi open, cafe creates a point of departure for 
both, the Brancusi Museum, and the Centre Pompidou (Fig.45). The Café 
provides brief visual encounters with the work on exhibition within the 
Brancusi Museum. The museum impeccably blends into the hardscape, 
forming a gradient transition between hardscape, Brancusi Museum and 
Centre Pompidou. Despite the Mass of the Brancusi Museums Volume, its 
emergence out of the hardscape ensures a subtle presence within the Centre 
Pompidou’s plaza.
9.7.6 The Topology of Program
The programmatic sequence of the museum follows the underlying logic of the 
continuous topological surface; the constrictions mark the differentiation between 
the programmatic components. The result is an intertwined space, where all the 
spaces are connected and provide opportunities to experience Brancusi’s sculptures 
not only from one perspective, but from a multiple variety of them, low viewpoints, 
high viewpoints, and arbitrary points of observation open novel points of view 
for Constantin Brancusi’s body of work (Fig.46). The sunken nature of the entire 
museum opens up the opportunity to exhibit also Brancusi’s graphic work in a 
controlled environment, as the design provides also spaces with no natural light. An 
additional profit of the lower level is the opportunity to create a direct connection 
to the parking garage level, in order to create a loading dock for exhibition pieces or 
delivery for the café, without disturbing the flow of visitors.
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Figure 47: The flow 
between the orthogonal 
grid in from of the Centre 
Pompidou and the 
topologically transformed 
grid leading to the 
Brancusi Museum.
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Figure 48: This figure demonstrates the considersaiton given to the paneling of the surface 
of the museum. The seams follow the underlying geometry of the topological body. The 
maximum size was dictated by the maximum size of component that can be transported 
through Paris without the necessity to apply for a large transport permision.
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Figure 49: The plan 
shows the uninterrupted 
spatial flow within the 
building. The seamless 
connection between 
interior and exterior, 
and the poche which 
houses the service spaces 
such as offices and other 
additional back of house 
areas.
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9.7.7 Light Scattering
In order to provide the museum with diffuse daylight the light-sources are striving 
into the north direction, stretching and twisting the museums body into this 
direction. The buildings along the museums site are used as a natural secondary 
light diffuser, increasing the scattered lights input into the exhibition spaces. 
The main sculpture exhibition space possesses a vaulted ceiling that performs as 
high efficiency light diffuser. The effect of scattering is achieved by the surface 
articulation as well as by the coating, which can change its reflectivity. This behavior 
is controlled by computational power relying on data of light conditions within the 
exhibition space.
9.7.8 Fabrication:
The competition allowed us also to speculate about the fabrication techniques 
necessary to build a project such as the Brancusi museum. We decided on 
steel structure clad with Corian panels. I researched the largest possible size 
that can be transported through the streets of Paris without the necessity for an 
accompanied special transport, which would have cost much more. This size 
became the defining element in controlling the maximum size of the steel and 
Corian components. In the competition description I wrote about the fact 
that the construction method of the new Brancusi Museum is closely related 
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to the methods applied to build the neighbouring Centre Pompidou, with the 
difference that we are translating this method into the early 21st century through 
the application of digital design techniques and the use of computer-controlled 
machinery. The reason we used Corian for the surface was in the fact that Corian 
can be seamlessly welded into larger components. Of course, it is not the best idea 
to create a completely seamless surface of this scale. Corian, though less affected 
by expansion and contraction than other materials, still contracts and expands in 
response to temperature differences. In Fig.48 you can see the roof plan of the 
design depicting the different panels and how they were supposed to be mounted. 
This pattern also defined the joints of the roof, and the areas were rainwater would 
be channelled. 
In conclusion for this project I can state that the findings of this project, in 
combination with the insights won in the fabrication of the previous two exhibition 
designs (The Austrian Winery Boom & Housing in Vienna) forms the basis of Sandra 
Manninger’s and my know how in regards of the use of Topological surfaces in 
architecture. It also demonstrates the idea of continuously working on a specific set 
of problems tied to a specific geometry. In the case of the Brancusi Museum one 
of the major insights was the necessity of joinery in a larger architectural body, and 
how to deal with it in regards of a continuous topological surface. In addition, I 
explored the possibility of transporting large scale panels, and how the restrictions of 
transportation define the scale of components. All of these elements are researched 
and critically interrogating to serve one purpose: the design of the architecture and 
the creation of a sublime space as a vessel for Brancusi’s sculptures.
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9.8 Project 6 Shanghai Expo 2010
In continuation of the entire series of projects about topological surfaces 
presented in the previous sections of this dissertation, this project was 
probably the most prominently visible one, and I would argue the 
concluding capstone of the topological project in our practice. The major 
research questions in this project were about the consolidation of several 
previous researches in order to construct a building beyond the scale of 
an installation. First of all, developing methods to apply the technique of 
using TopMod and Maya to generate the design of the building to areas 
such as planning for the construction site, creating shop plans, time and 
payment schedules etc. We divided the work between our partner office 
Zeytinoglu Architects and ourselves, establishing a 3D model in the 
cloud that was accessible by every party involved in the making of this 
building. This project was a pioneering project, especially in China, were 
this project marks for example the introduction of Building Information 
Modelling (BIM). Among other pioneering achievements is the use of 
Grasshopper in the design of the facade pattern, the main research was 
about overcoming the obstacles of construction whilst sticking to the 
budget and time plan. To this day I’m proud about the fact that we could 
build this building in time and within budget.
As described in the Abstract of this dissertation the projects in this 
document can be divided into two specific camps: The topological 
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projects that rely on a continuous, single surface paradigm and the 
projects that rely on the high-resolution aggregation of elements and the 
aggregation of elements achieved through the use of recursive algorithms.
 In this dual classification the Austrian Pavilion holds a special position 
as it demarcates the line were this change from topological, single surface 
project to the high-resolution project started to emerge. In the sense 
that the Austrian Pavilion was the last large-scale project that dealt with 
topology as he main driving force. The space unfurls from within the 
topological body, from the main space to the exterior epidermis. This 
process creates pockets, poches, which include the rest of the program, 
such as shop, restaurant, office, VIP area and so forth.
The main qualities for the project formed the main frame of the 
origin of the topological surface. The software output consisted of an 
extensive array of subtly varying surface conditions. According to their 
performative behaviour, the population of over one hundred individual 
entities were scrutinized for their fitness according to different criteria, 
such as the potential to fulfil the program, the performance as structural 
entity and the effect generated by its appearance. This profoundly speaks 
to the frame of this dissertation in that it was the first project that did 
not apply an absolute top down design methods but rather relied on 
repetitive algorithmic processes to create a series of iteratively evolving 
solutions for the project. The process included the use of TopMod and the 
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Figure 50: The evolutionary 
process that generated the final 
model for the Austrian Pavilion, 
Shanghai Expo 2010.
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Figure 51: Six of the over one hundred iterations generated for the Austrian Pavilion. 
SPAN 2009
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scripting language Python to generate a series of slightly varying results. 
The examination process, that scrutinized the results in regards of their 
performativity, reduced potential candidates to a very small number. 
Finally, these candidates ran through a series of algorithms (various 
remeshings, subdivisions, optimizing the size of the spatial pockets etc.) 
which eliminated all candidates but one (Fig. 51).
This technique can be described as an evolutionary process driven by 
a series of intensive forces, such as the specific compartmention of the 
pouches, the load-bearing qualities of curvilinear conditions and the 
overall sensual experience of the space. The numerous explorations 
and investigations of SPAN into the nature of topological bodies, from 
2006 to 2009, served as basis for the design process. One of the results 
of these investigations was a series of models only dedicated to seamless, 
continuous circulations within architectural bodies and apertures in 
complex curved geometries. These two fundamental architectural 
conditions, opening and circulation, are discussed in the project of 
the Austrian Pavilion for the Shanghai Expo (Fig.52). For the frame of 
thinking in this dissertation it is important to understand that the series 
of project presented until this point, including the Austrian Pavilion, 
are situated within the paradigm of topological modelling. A technique 
that favours the gradual transition between interior and exterior as well 
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Figure 52: Austrian Pavilion for the Shanghai Expo 2010, day of the opening.
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as the seamless connection of individual spaces. The research that took 
off in a bigger scale after the construction of the Expo was concerned 
with a different approach and signifies a paradigmatic shift in the 
work of SPAN. The work moves away from a seamless and continuous 
paradigm to the application of high-resolution components signified 
through the application of recursive geometry with all its implications 
of repetition and subdivision. Elements that allow to discuss the work 
from both a mathematical point of view as well as in terms of a cultural 
signifier. A cultural signifier because it allows to identify specific 
architectural characteristics such as apertures, joints, mullions, arches, 
fenestrations and so on. However, as described also in the introduction 
of the Proposition (p.81) these features are not entirely normal. They 
are transformed, mutated and changed. They are strange -and pose 
a possibility to either read them as a speculation on the realism of 
architectural features or as moments of estrangement.
9.8.1 Alternative Apertures
In the project for the Austrian Pavilion the prevailing methods of 
transition between compartments and material exchange within 
openings, (violently perforate the skin of an enclosure) is abandoned for 
a technique based on the mathematics of topology, as for example visible 
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in the multiple topological models created in an iterative fashion. This 
technique harks back to the technique described in the proposition of this 
dissertation that showed how an iterative approach helps to approximate 
the final design of the project. (see page 202). 
This design approach allows for a continuous transition between interior 
and exterior as well as in between the areas of the building, seamlessly 
connecting the various programmatic elements, such as the exhibition, 
the shop area, the restaurant and so forth. The technique is rigorously 
applied in the various scales of the project, meaning that also interior 
design elements follow the rules of topological bodies. The bars and 
information desks, the shop furniture as well as the connections between 
ceiling and floor, all follow the same regulations of continuity. Within 
the design phase a specific sensibility emerged that unveils the biological 
nature of the process: The sinews and muscular forms unveil an 
underlying performative quality of this mode of formation; additionally, 
a series of stress analyses demonstrated the increased performance in 
terms of material strength and consumption. 
Note: I introduced Building 
Information Modleing (BIM) to 
Xiandai, our LDI (Local Design 
Institute) in Shanghai, China. 
Xiandai is one of the largest LDI’s in 
China with well over 3000 employees 
in several locations all over China. 
Before we came BIM was not in use 
in their office. After our Introduction 
it spread like wildfire through their 
offices. Today they have a BIM 
department manned with 300 
employees, and are the leaders in 
educating other LDI’s on using BIM
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9.8.2 Rhythm & Sound
 
The embodiment of the sonic conditions within the space manifests the 
architecture of the pavilion, which resonates to the rhythm of the Video 
Jockey’s (VJ’s) performance – the conductor of the atmospheres within 
the main space. The rich history of Austrian musical tradition makes it 
possible to create a performance program reaching from Baroque Music, 
to the classic era with Mozart, Haydn, Beethoven, to the modern age 
with Hugo Wolf, Schönberg and Krenek, to contemporary acts like 
Kruder & Dorfmeister, Pomassl, Pita Rehberg and Olga Neuwirth. The 
skin of the main space serves as the main canvas for the VJ, it is a 300m2 
projection surface, reflecting simultaneously, on an architectural level 
the qualities of Baroque ceiling paintings. In the case of the Austrian 
pavilion it becomes an animated ceiling. The projections make full use 
of the topological quality of this curvilinear space, creating a seamless 
projection, which helps to focus on the specific imagery. This continuous 
condition is additionally reflected in the cladding of the outside skin 
which is executed in porcelain tiling and bears subtle gradient colorations 
between red and white.
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Figure 53: On the left: the Didactic Wall. The exhibition area of the Austrian Pavilion, 
Shanghai Expo 2010. This are in particular was dealing with aspects of water in Austria. 
The interactive projections invited visitors to expand their virtual trip through Austrias 
landscapes. the circular holes to the left were peep holes that opened the vire to small 
dioramas, videos, prototypes and other media to explain Austrias economy.
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9.8.3 Didactic Wall
The main aim of the exhibition is to create two specifically separated 
conditions. On the one side an immersive space is created that enables 
the visitor to experience Austria on an emotional, nonverbal level. The 
other main component of the exhibition encircles Austrian economy in a 
more informative and didactic way. The Didactic Wall (Fig.53) consists 
of a layer of dark tinted glass bearing a series of clear spots, enabling 
the visitor to see objects and informative clips within the wall. The 
atmospheric immersive space consists of a series of sceneries depicting 
Austrian scapes. In preparation for the scapes, visitors pass through 
a vestibule bearing a world map to demonstrate the exact location of 
Austria on the globe as well as the position of Shanghai.
The walk through the pavilion starts on top of the Austrian Alps. 
Simultaneously, this area also marks the highest point of the exhibition 
area, beneath this point the entire exhibition spirals downwards. 
9.8.4 Alpine Area
The characteristic of this Alpine area is of a threefold nature; on the 
one hand the projection of Alpine panoramas creates a visual experience, 
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enhanced by the exotic form of the architecture of the room, on the other 
hand the temperature of the room is lowered dramatically to create a sensual 
experience of the fresh Alpine climate. A third, tactile, experience is achieved 
by the use of ice and snow within the space, which also can be touched and 
grabbed by the visitors.
9.8.5 Forest Area
Moving on down the path visitors enter the Forest Area. The visual 
nature of the imagery reflects the sensual experience of forests in Austria. 
The inclusion of atmospheric effects present in forest areas, such as fog, 
depth cues and chromatic density allows for an opulent visual experience. 
The inclusion of sensory technology allows for a series of interactions with 
the visual manifestations. The next area, which deals with the topic of water 
in Austria, is seamlessly connected to the forest area. The rigor in the use of 
seamless continuous topological bodies is also reflected in the appearance of the 
multimedia content of the pavilion, which also follows the rules of continuity. 
The water area depicts a variety of impressions of Austrian water scapes, from 
deep mountain lakes to the rush of the Danube; the richness of water is shown. 
The visitor will also be able to manipulate weather conditions interactively 
within this area.
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9.8.6 City Area
Finally, the visitor reaches the deepest point of the pavilion that also marks 
the largest area. The City Area will demonstrate the close relationship between 
Austrian conurbations and the surrounding landscape, creating a symbiotic 
relationship between urban scapes and rural scapes. An array of panoramic 
views and images oscillate in front of the visitors and demonstrate the multiple 
layers of the urban identity within Austria. Like the genetic code of the city, 
this shotgun sequence unveils the multiple elements present within the city 
textures. The largest space of the exhibition also includes a stage area, making it 
possible to run the music and VJ program mentioned before.
9.8.7 Geometry of Introversion
The soft clarity of the space and the focus on the introverted nature of the 
room create a relaxed atmosphere, unbound from the loud environment of 
the EXPO. The geometry of the topological body supports the architectural 
quality in a threefold way: The elegant, continuously sweeping trajectories of 
the curvilinear body generate a smooth organic flow of the visitors within the 
exhibition area. The pumping animation creates a constant flow of visitors along 
the entrance area, through the main space and to the exit along the shop area. By 
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Figure 54: The final model for the Austrian Pavilion Shanghai Expo 2010
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reducing orthogonal forms, the quality of sound within the space is significantly 
increased (Fig. 57). The application of topological forms as a mode of material 
organization is a widespread phenomenon in nature, enhancing the stability 
of the form whilst simultaneously reducing the consumption of material. This 
phenomenon is widely adopted within the design of the Austrian Pavilion in 
order to operate on a significant level of sustainability. In nature material is 
expensive, form on the other hand is complimentary. The application of these 
ideas in an architectural scale has become feasible by the use of CNC routers, 
industrial robots, laser cutters and computer controlled bending machines.
To summarize: The Austrian pavilion represents the pinnacle of Sandra 
Manninger’s and my research on the use of topological surfaces in architecture. 
Following projects such as the exhibition designs The Austrian Winery Boom 
and Housing in Vienna and closely related to its sister project, the Brancusi 
Museum- the Austrian Pavilion discusses distinctive Topological questions in a 
rigorous fashion. The project discusses aspects of relationships between interior 
and exterior, continuous circulations and the question of apertures in complex 
curved geometries, as one of my midtenure reviewers put it: “The Austrian 
Pavilion Shanghai Expo 2010 is particularly notable for its ability to integrate these 
issues in a series of de-laminated surfaces which demonstrates an exceptional ability 
to modulate the technique to achieve the effortless integration of space, program and 
form in addition to the effects that he is interested in achieving.” Beyond solving 
the mere geometrical problem, the main contribution in this project was the 
detailed elaboration into a built construction project.  
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Figure 55: The facade was covered with 6.5mio hexagonal porcelian tiles. It was 
interesting to find out that it made no difference financial wise wither to order 
conventional ceramic tiles or porcelian tiles in China. The hexagons were 4cm in diameter 
allowing to cover the curved areas. 
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Figure 56: Cladding the facade of the Austrian Pavilion in porcelain tiles. The tiles were 
mounted on meshes which allowed for a precise mounting with an even spacing of the 
hexagons. The hexagonal shape of the tiles was chosen as it allows to cover curvilinear areas 
without emphasizing a specific tiling direction, thus diffusing the appearance of the tiles. 
The tiles were 4cm in diameter. The scale was determined in a series of test mock ups. 
The gradient of the tiling was designed in Grasshopper. As this façade was done briefly 
after the publication of Grasshopper (still under the name Explicit History) this might be 
the first façade ever deigned with the aid of Grasshopper 3D. Though I cannot prove that 
statement. The pavilion was published in DETAIL Magazine, 4/2010.
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Figure 57: Central concert hall of the Austrian Pavilion for the Shanghai Expo 2010. The 
space was shaped using Ecotect to simulate the acoustic behaviour of the space.
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Figure 58: Austrian Pavilion at the Shanghai Expo 2010, VIP Bar. The Bars were 
fabricated in Austria by the CNC  specialists Idee und Design. Their highly precise 
fabrication method allowed the translation of the digital models to reality with a tolerance  
ration of less than a millimeter.
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Figure 59: Central concert hall of the Austrian Pavilion for the Shanghai Expo 2010. The 
space was shaped using Ecotect to simulate the acoustic behaviour of the space.
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Figure 60: The Austrian Pvilion of the Shanghai Expo 2010, the night before the 
opening. Photo: Maria Ziegelboeck 2010.
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Figure 61: Austrian Pavilion, Shanghai Expo 2010, shop design. Photo: Maria 
Ziegelboeck 2010.
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Figure 62: Detail of the Bar in the VIP area. The combination of glossy and opaque 
surfaces added detail to the surface quality. Joints were specifically positioned between the 
different surface treatments to differentiate them better.
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Figure 63: The plan of the second floor of the pavilion. Oragnized around a centrally 
located court visitors could find the restaurant (serving Austrian spcialities such as Schnitzl 
and Apflestrudel); the VIP Areas and the adminstrative offices, right next to the VIP area.
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Figure 64: Austrian Pavilion Shanghai Expo 2010. Sections were laid through the digital 
model every 60cm to be able to trace the double curved geometry with more accuracy. In 
the image above you can see four sections, demonstrating the high degree of variation in the 
section generated through te topological geometry.
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Figure 65: ORE Fashion 
pavilions designed for the 
2016 Shanghai Fashion 
Week.
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9.9 Project 7: ORE & Blocks
This project presents itself as a departure from the predominant research 
direction. A departure from the smooth surfaces of topological mod-
eling. In contrast to the smooth surfaces of topological projects, this 
project concentrates on the hyper-articulation of recursive geometries. 
Though maybe not as rigorous such as the Blocks project, like the ones 
published in AD, the project nonetheless was an important step away 
from the predominant methodology in our practice, and allowed for 
novel trajectories. As described before, I have an acute interest in fusing 
novel methodologies with primordial architectural problems. In the case 
of Ore (Fig.65), it was the corner problem that Sandra and I discussed 
and implemented in this project in an unusual way. Playfully integrating 
random points and ordered points as the origin of the mass produced 
in the pavilion. In the introduction to the projects of SPAN in the AD 
edition Evolving through Design, Contemporary Moods in Architec-
ture, state that Adolf Loos was enormously successful in inducing fear 
of articulation in the architectural discipline. The article is intended as 
a statement embracing the reemergence of ornamentation as a specific 
architectural element, with its own canon and relevance. This can be 
observed for example in the work of Greg Lynn and his quasi trademark 
move of using the artifacts of the CNC router as ornamentation of the 
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Figure 66: ORE, Fashion Pavilions for the Shanghai Fashion Week. This project 
is important in the evolution of the practice SPAN as it deals with a very specific 
combination of a specific geometric problem (the application of macrhing cube algorithms 
to produce mass based on random points) with a very specific architetcural problem: the 
corner
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surface, in Roland Snooks algorithmic patterns, in Alisa Andrasek’s ex-
uberantly intricate emergent figurations and in the grotesque Baroque 
formations of Michael Hansmayer and Benjamin Dillenburger. In his fa-
mous Streitschrift ‘Ornament and Crime’ Adolf Loos fiercely condemned 
the decor of buildings as a ‘waste of time and ressources’,48 his main ar-
gument being that the labor intensive manual production of ornamenta-
tion stole the lifetimes away of the craftsmen involved in its production. 
In his American Bar (1908), he replaced the spirit of spatial ornamenta-
tion with the visually rich qualities of stone striations, polished brass and 
undulating architectural garments. His dismissal of any form of spatial 
articulation soon became quickly at hand in any architectural discussion 
of the period and was to be a huge influence for modern icons such as 
Mies van der Rohe and Le Corbusier who considered ‘Ornament and 
Crime’ a ‘Homeric cleansing’ of architecture. The issue of Autonomous 
Tectonics discussed in this dissertation makes the argument for a method 
of ornamentation and articulation of the surface that relies on emergent 
methodologies that either derive from the computational process itself, 
such as in the examples of Block – 4ABoxVSShape or relies on the arti-
facts of the fabrication process as method of ornamentation, such as in 
the distinctively recognizable stratification of layers in the ORE Fashion 
Pavilions.(Fig.66) But why exhume the spirit of ornament? The ambi-
48: Loos, Adolf., Ornament und 
Verbrechen, Cahiers d’ aujourd’hui 
5, Paris, 1915, p.34
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tion in doing so is the desire to work with operands that are positioned 
within the realm of mood and atmosphere: chromatic effects, dissolved walls, 
flickering ceilings, flirting symmetries, grumpy illuminations, happy floors, 
fickle columns and awe-inspiring naves49.  
To summarize: The projects Ore and Blocks served as a launching pad 
for a novel trajectory in the practice. We started to see topological sur-
faces through skeptical eyes, and wondered if it is the right trajectory for 
us to follow up into. Blocks in particular was helpful in establishing a 
novel design language based on recursive geometries that are capable of 
producing highly articulated surfaces. The development of the abstract 
machine that blocks represent into a build object is my main concern 
in the moment. The work on materializing this approach has occupied 
a large portion of our research time and continues to do so as we start 
implementing this idea into construction projects such as the HAWK 
Bar (p.354)
49: See also: Castle, Helen., Back 
text of the AD edition, AD 06, 
Vol 85, 2016 Evoking Through 
Design – Contemporary Moods in 
Architecture, John Wiley & Sons, 
Oxford, UK. 2016
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10. A LINEAGE OF DECISION-MAKING PROCESSES 
In the spirit of Design Research, I would like to try to explain how the 
combination of technology and discoursive considerations trigger and 
guide the decision-making processes in my practice. The first object we 
ever made using CNC Milling machines was a model for a project we 
were working on at the time:  The Red Angel (p.128) was a commission 
to remodel a rooftop in Frankfurt and transform it to a large a Bar. The 
project treated the, rather unremarkable, post-war building as a plinth 
for an articulated figuration on top of it. The commission included the 
renovation and remodelling of the existing building, and a completely 
new roof condition. The section (Fig18) shows the ambition really well, 
the existing building was left more or less untouched, just cleaning 
the architectural structure with very minimal means and thoroughly 
following the existing structure.
10.1 A Piece on a Plinth
The clean renovation of the existing building allowed to create a clear 
figure, a plinth that sets the stage for the highly articulated object sitting 
on top of it. The Greg Lynn influence is quite evident, especially in 
the treatment of the apertures, which follow the logic of the underlying 
Nurbs geometry, which are expressed as louvers. The project made use of 
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the louvers to provide for privacy in the Bar, in that they were rotated in 
such a way that a direct view from the street level, or from neighbouring 
buildings is omitted. 
10.2 The chopped sausage Problem
The technique allowed for a series of varying spatial variations, all based 
on variations in the size and density of the louvers. As usual with such 
figurations there is always the problem as of to how to start such a figure, 
and how to end it, without the object looking like a chopped sausage. 
This was one of the problems I spent most of the time on, modelling 
a series of specimens which specifically addressed that problem. This 
is one of the techniques which are part of the legacy of my practice 
till today. The source of inspiration for this method of decision-making 
processes can be traced to various sources. One is certainly the methods 
applied in Hans Holleins office, where we had to build large series of 
Arbeitsmodelle, basically iterations of one idea applied to a series of 
physical models, most of which were cut very quickly out of foam with 
a wire cutter. A similar technique was also applied at the office of Coop 
Himmelblau (Fig.67).
10.3 Versioning, or how to deal with variation
 Of course, these techniques also spilled into their educational studios, so 
I was basically educated in this iterative design method on the one side, as 
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Figure 67: Iteration of models by Coop Himmelblau, EZB Project, on show at the Galerie 
AEDES, Berlin.
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Figure 68: Arbeitsmodelle, a series of iterative models built foe the Saturn Tower project, 
Atelier Hollein, Photo: Sina Baniahmad 1999
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Figure 69: Generative model created for the design of the Red Angel Project. A Bar in 
Frankfurt am Main, Germany. Animated forces are applied on to a surface which in 
return responds with deformations. This model was generated using Maya’s animation 
engines. SPAN 2003
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well as experiencing it hands on in the practice by applying this technique 
in Hans Holleins office (Fig.68). The nature of this conversation is about 
a profoundly analogue method of design, and in case you are asking 
yourself: yes, I used to be quite the avid manual model builder. The 
moment computers and software made their big appearance it seemed 
almost natural to translate the analog method of iteratively approaching 
the design problem to the computational environment. 
As I mentioned in the proposition chapter, it was Hans Hollein who sat 
me in front of a computer with the words: “Herr del Campo, sie machen 
das schon” – Mr. del Campo, you can handle this. (He NEVER addressed 
students by their first name!) So, the iterative problem solving continued 
in front of a screen. The great news was that it was now possible to 
accelerate the iterative work -making variations in a quick succession 
became second nature. It was for me not a big surprise to read about 
this method in the Arch+ edition Entwerfen am Computer (Arch+ 1996) 
(literally: Designing on the Computer) were Greg Lynn presented this 
method in an essay, though he described the process as rather generative 
than iterative.
Note: See Greg Lynn, The Renewed 
Novelty of Symmetry, Arch+ 128, 
Arch+ Verlag, Aachen 1995, P.48
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10.4 The Difference between Generative and Iterative
The difference between generative and iterative lies in the fact that 
generative processes rely on autonomous behaviour and thus are akin to 
automated processes of form generation vs iterative work which relies on 
repeating the task with the last result as input, and thus is closer related 
to recursive methods of form finding (Fig.69).
11. THE POSTDIGITAL TURN
When discussing the emergent properties of automated processes, it is 
essential to touch on the topic of Posthuman and Postdigital conditions. 
Posthuman does not entail a condition after the dominance of the 
human species or without humans, but rather emphasizes an alternative 
perspective on design that shifts the focus away from an anthropocentric 
position of observation and control. Posthuman design practices 
decentralize the role of human judgement and embrace the notion that 
creative agencies can be conferred to nonhuman entities such as objects, 
tools, materials, other species (organic or machinic) and environmental 
forces. Externalized knowledge begins to take identity and instrumentality 
and participates in the process of generating novel design ecologies 
and alternative design agencies for architecture at large50. The term 
Postdigital emerged in the digital arts discourse around the year 2000 
and was coined by the musician Kim Cascone specifically in regards of 
50: Introduction to the Proceedings 
of the 36th ACADIA Conference  
– Posthuman Frontiers: Data, 
Designers, and Cognitive Machines. 
Kathy Velikov, Sean Ahlquist, Matias 
del Campo, Geoffrey Thun, Ann 
Arbor, Michigan, 2016, p.08-09
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glitches in digital technology as source of inspiration51. Kim Cascone, 
an electronic music composer by trade used the term Postdigital for the 
first time in his article The Aesthetics of Failure: “Post-digital” Tendencies 
in the Contemporary Computer Music52. In this article Cascone observes 
that as digital technologies have become part of the mainstream world 
and are deeply entangled in everything from commerce, to Hollywood 
“cranking out digital fluff by the gigabyte” the initial fascination of 
designers with the digital tools per se has evaporated and made place for 
novel developments which do not utilize technological terms to describe 
the work but rather interrogate the errors and mishaps in the process as 
potential sources of inspiration.
In this light, the term inherently approaches the explosive evolution of 
digital technologies in the arts and how it mutates the relationship to the 
human condition. It explores the notion of creative disciplines in which 
computational tools have become standard practice, and the emergence of 
novel insights do not rely on the tool as mode of explanation. A tendency 
that can also be observed in the architectural discipline, where the notion 
of explaining a project (of any kind) by highlighting the applied toolset 
is observed with an increased amount of suspicion – a suspicion that in 
best case produces novel lenses of observation for architectural problems. 
On closer examination of the paradigm of consensus, there is a selection 
to be made: either there is intrinsic meaning in a Postdigital society, 
or it is swallowed into a contextualized paradigm of consensus that 
51: Cascone, Kim., “The Aesthetics 
of Failure: ‘Post-Digital’ Tendencies 
in Contemporary Computer 
Music.” Computer Music Journal, 
24.4 (2000): 12-18. Print.
52: Cascone, Kim., “The Aesthetics 
of Failure: ‘Post-Digital’ Tendencies 
in Contemporary Computer 
Music.” Computer Music Journal, 
24.4 (2000): 12-18. Print.
Note 2: See also: Matias del Campo 
Keynote Lecture at the Digital 
Futures Conference 2017, Tongji 
University Shanghai China. About the 
Postdigital which described in detail 
Cascone’s and Ascott’s contribution 
to the definition of the Postdigital in 
the Arts, and the differeences to the 
discipline of architecture.
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includes art and architecture as a totality. It is probably best summarized 
in Roy Ascotts averment that the discernment separating the Digital 
from the Postdigital is part of the economy of reality53. In this sense, it 
does not represent a disruptive moment of cultural change but rather 
demonstrates a continuous slow transition from one state to the other, 
or in Heideggerian terms from Ereignis to Sein54.
11.1 The Digital Turn in Architecture 
and its consequences
In terms of architectural discourse the ballistic trajectories of conversation 
can be put in perspective by Mario Carpo´s book The Digital Turn in 
Architecture55 which serves as an excellent marker to define the time 
frame of the Digital, and Postdigital lineages in Architecture. Carpo´s 
book defines the period of the Digital Turn as occurring from 1992 to 
2012. For the sake of a complete picture I would like to list the seminal 
essays reprinted in the Digital Turn:
1: Peter Eisenman, Architecture After the Age of Printing, 1992
2: Greg Lynn, Folding in Architecture, 1993
3: John Frazer, The Architectural Relevance of Cyberspace, 1995
4: Foreign Office Architects, The Digital and the Global, 1996
5: Stan Allen, Field Conditions, 1997
53: Ascott, Roy., Telematic Embrace. 
(E.Shaken, ed.) Berkeley: University 
of California Press. 2003
54: Shapshay,  Sandra., 
Schopenhauer’s Aesthetics, Edward 
N. Zalta (ed.) Stanford: The Stanford 
Encyclopedia of Philosophy, Summer 
2018 Edition, https://plato.stanford.
edu/archives/sum2018/entries/
schopenhauer-aesthetics/ retrieved 
August 12th 2018
55: Carpo, Mario. (ed), The Digital 
Turn in Architecture 1992 – 2012, 
Wiley 2013
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6: Charles Jencks, Nonlinear Architecture, 1997
7: Lars Spuybroek, Hypersurfaces, 1998
8: Greg Lynn, Embryologic Houses, 2000
9: Shop/Sharples Holden Pasquarelli, Versioning, 2002
10: Stephan Parelli-Bernard Cache, Topological Architecture, 2003
11: Achim Menges, Michael Hensel & Michael Winestock, 
Morphogenesis and Emergence, 
12: Malcolm McCullough, Scripting, 2006
13: Philippe Morel, Collective Intelligence, 2006
14: Ali Rahim, Hina Jamelle & Mark Foster Gage, Elegance
15: Richard Garber, Building Information Modelling, 2009
16: Patrik Schuhmacher, A New Global Style
All of these essays form a comprehensive recount of the digital turn 
between 1992 and 2012. Certainly, there were developments in 
computational design in architecture before 1992, just think about 
John Frazer’s thesis at the AA, or Henry Cobbs First Interstate Bank 
Tower from 1986, the time however between 2012 and 2103 marks a 
shift in the architectural conversation with the emergence of alternative 
theoretical constructions such as object-oriented ontologies, speculative 
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realism and an elevated interest in aspects of phenomenology. These 
tendencies most certainly frame a paradigmatic shift in architectural 
discourse from the computational, seamless and continuous narratives of 
Deleuzian thinking to a critical interrogation of the toolsets developed in 
the process. As to the definition of the term paradigm, Giorgio Agamben 
might be helpful here with his description of paradigms as something 
that we think with, rather than a condition, thing or object that we think 
about56. In this extent the Postdigital can be described as a paradigm, 
comparable for example to Posthumanism, which does not describe 
a universe after the digital, but rather characterizes the contemporary 
attempt to examine the consequences of the digital age. The emanations 
of the human enhancement achieved with computational tools - the 
ramifications of the globe spanning prosthetics that are achieved by the 
application of software - all of which present themselves as exquisite 
specimens for speculative interrogation and theoretical inquiry. Mario 
Carpo expanded his argument in the book The Second Digital Turn 
in which he also emphasizes the disruptive nature of the Archilab 9 
exhibition Naturalizing Architecture. (I will discuss the Archilab 9 
exhibition in detail later and explain my approach to this) This book 
collects and examines the work of a generation of architects operating 
within a Postdigital world.  He also explains the posthuman nature of the 
work in the sense of harvesting big data and computational algorithms 
for the organization of data, resulting in messy and dirty conditions:
56: Agamben, Giorgio. in a video 
of the European Graduate School, 
October 1st, 2002
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In different ways, today’s digital avant-garde has already started to use Big 
Data and computation to engage somehow the messy discreteness of nature 
as it is, in its pristine, raw state - without the mediation or the shortcut of 
elegant, streamlined mathematical notattions.57
11.2 Celebrating the Glitch
One of the main points in Kim Cascone’s and Roy Ascott’s conversation 
is the discussion of the value of the glitch as source of inspiration. The 
advent of advanced technologies in art and architecture inevitably meant 
also a preoccupation with faulty tech, and methods of interrogating the 
failures of technology as tools of inquiry. The thesis of Autonomous 
Tectonics touches on the theory of the Postdigital as proposed by 
Cascon and Ascott2, however a critical stance is necessary to understand 
it’s contemporary context, reflecting on the proposal developed in the 
first decade of the 21st century. Plato’s Columns, a project based on the 
research on Autonomous Tectonics, executed by Sandra Manninger 
with the students of RMIT in summer 2016 (Fig.70, 71), serves as a 
profound example for the combination of a simple platonic geometry 
with the intricacy generated through glitches in the fabrication process. 
Autonomous Tectonics also insinuate the absence of plans and sections 
to design an architectural object. The process of building does not need 
to rely on plans anymore but rather only needs a set of rules to define a 
57: Carpo, Mario. (ed), The Digital 
Turn in Architecture 1992 – 2012, 
Wiley 2013
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Figure 70: G-Code 
Design with alternating 
speeds ©️ RMIT  2016
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specific, yet anexact architectural figure. Plans, sections, elevations etc. 
are postprocedural attempts to document the result and an attempt to 
create a representational framing of the project. A forensic analysis of the 
result. (Fig.70). 
11.3 Plato’s Columns
In the academic project Plato´s Columns the notion of the glitch is 
celebrated within the framework of a rigid robotic setup. On the one side 
the g-code of the toolpath which fluctuates between the precise figuration 
of a platonic solid, on the other side the programmatic sequence of 
varying speeds, and the imminent response of material properties. The 
combination between the inherent precision of the robotic setup and 
the vague deposition result in glitches in the morphogenetic process. 
The variations are generated by the infusion of varying speeds as well as 
fluctuations in the materials response to the laws of thermodynamics and 
to gravitational forces. The initial figuration in the form of a platonic 
solid is intentionally chosen to demonstrate how a distinct and precise 
form can achieve intricacy by variations in the material´s response. The 
introduction of varying colorations, through the use of coloured pellets, 
infuses the figuration with an additional layer of information. The 
project intentionally shy’s away from the prevailing (and rather boring) 
tendency for the perfect replication of a computational model through 
3D printing but rather introduces a dialogue between computational 
Disclaimer: This section of the 
dissertation contains exerps of my paper 
Plato’s Columns, published at ACADIA 
Conference 2017 as well as exerpts and 
comments to Schopenhauer’s Aesthetic53 
by Sandra Shapshay from Stanfords 
Encyclopedia of Philosophy.
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information and physical properties which results in forms informed 
both by binary code as much as by environmental forces. The prevailing 
method of reproducing a computational model in 3D printing is achieved 
by slicing the model into multiple layers and depositing the material 
accordingly. This technique is the same wither it is Fused Deposition 
Modelling, Laser Sintering or Dust Printing. Autonomous Tectonics 
rather relies on the dialogue between process, physics and material 
properties. The emergent qualities are embraced as being an integral part 
of the design process. In contrast to conventional design thinking the 
process of fabrication itself becomes an integral part of the design. Of 
course, this entire technique touches profoundly on to the aspects of 
automation in architecture.
11.4 Demarcation Lines
Mario Carpo described the pioneering years in the transformation of 
a discipline based on production on paper to a practice immersed in 
various forms of digital methods of production as the Digital Turn 
in Architecture58. More specifically he demarcated this period as 
encompassing the timeframe from 1992 to 2012. Which implies a 
further transformation which we are currently experiencing. What 
does this novel revolution entail? Is it in fact a revolution? Or rather an 
evolutionary process? One of the major differences between the processes 
and progresses achieved around the turn to the 21st century and the 
58: Carpo, Mario. (ed), The Digital 
Turn in Architecture 1992 – 2012, 
Wiley 2013
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desires, ambitions and interests of the next generation of architects is 
certainly the dismissal of the tool as a mean to shape the architectural 
conversation. A conversation that entails arguments for aspects of the post-
digital age, an emergence in the interest for phenomenological qualities 
in architectural production, a disentanglement of contextualization and 
object and aspects such as speculative and weird realism. The creation 
of close knitted ecologies of design which in a very organic fashion 
combines aspect of computation, code, form and material behaviours 
in a universe of thinking which opens novel opportunities to discuss 
architecture. The advent of automation in the discipline has brought 
along an entire set of novel opportunities to discuss architecture from 
both ends, the discoursive field as much as the practice area. Automation 
is in the process of not only changing the methods of materialization in 
any scale, it is rather the beginning of a conversation on the economic, 
social and political consequences of a world without work and posthuman 
society at large59.
In the work of the practice SPAN I can observe a specific transformation 
from a highly controlled method of design with a very distinctive top 
down approach, to a far more algorithmic method that relies increasingly 
on emergent methods to achieve alternative ecologies of design. Of 
course, this progression is only possible due to the technological 
advancements and the increased ability to alter the resolution of our 
lenses of observation, down to the level of control over matter with 
59: See also: Srnicek, Nick. & 
Williams, Alex . Inventing the 
Future – Postcapitalism and a World 
Without Work, Verso, London, New 
York, 2015
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Figure 71: American Bar, Adolf Loos, Vienna 1908
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Figure 71: American Bar, Adolf Loos, Vienna 1908
computer-controlled machinery. (3D printing, laser sintering etc., 
control over dust to form space etc.) Provided we put the technological 
conversation aside it allows for the introduction of alternative methods to 
discuss contemporary architectural production. It allows for a forward-
looking optimism, unthinkable under the regime of the ever so sceptical 
postmodernist (and Neopostmodernist) frame of thinking. The increased 
contamination of projects with a specific amount of automated processes 
which rely on the intelligence of the programming language, the skills 
of the programmer and its abilities to produce special effects signals a 
significant distance between today’s practitioners and its postmodern 
predecessors. The contrast could not be bigger in the applied methods.
11.5 A suspicious figure: Adolf Loos 
Traditionally in architecture ambient effects are based on material agencies. 
Adolf Loos can serve here once more as the primordial modernist able to 
apply those effects by using the inherent ornamentation present in the 
material, Whoever has visited the American Bar in Vienna (Fig.71) will 
without doubt agree on the material effects in play in this room, from 
the warm grip of the ivory door knob to the hysterical veining of the 
marble to the coldness of the yellow brass and the sad endlessness of the 
relentless mirroring of the ceiling. Loos’s play on material effects rather 
than form can be observed today with a healthy dose of suspicion. Why 
not rely on effects based on material behaviour and form? At the end of 
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the day that is exactly what natural systems do. To quote Mario Carpo: 
THE TOOLS WE USE inevitably feed back into the things we make. And 
so today’s digital style increasingly represents the heuristic and holistic logic 
of this process, as a metaphor and image as well as a material index or 
trace of this novel—and at the same time ancestral—way of making. In 
hindsight, the curving forms of the first digital age appear today more and 
more as a transitional style, where the newly discovered power of digital 
computation was tasked to perform traditional (i.e., modern) mathematical 
operations: a marriage of that signature invention of modernity, calculus, 
with computers that used calculus-based splines for the design and mass 
production of actual physical objects. But today’s data-driven computation 
Figure 72: Poster of the 9th 
Archilab Show in Orlean, 
France, 2013
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is alien to this modern logic—and, indeed, it is in many ways the latter’s 
reversal and nemesis. Splines, a crowning point of modern mathematics, 
were a tool of simplification; “big data,” a disorderly offspring of postmodern 
digitality, is a tool for coping with, managing, and some would even say 
extolling complexity. Yesterday’s spline-dominated environment was elegant 
and modern; today’s data-driven design environment is messily postmodern: 
disconnected, broken, fragmentary, rickety, patchy, and aggregatory. The 
recent ArchiLab 2013 exhibition in Orléans, France, which was conceived 
as a showcase of advanced digital design and research, reveals this new formal 
landscape at a glance60. 
I would argue, that one of the main demarcation lines between the 
modern, the postmodern and contemporary disciplinary concerns can 
be found in the 9th Archilab show, which was on display at the FRAC 
Orleans from September 2013 to February 2014 (Fig.72). Its opening day 
marks the end of the curvilinear desires of elegant architectural solutions, 
the end of the subliminally modern spirit present in the computational 
design of the 90ies and the early 21st century. Instead it marks the first 
show that described and catalogued a tendency in architecture towards 
the manipulation of modes of atmospheric conditions and of alternative 
methods of material aggregation. 
Note 1: Carpo, M, The Second 
Digital Turn - Design Beyond 
Intelligence, Writing Architecture 
Series, MIT Press, Cambridge 2017, 
P. 70
60: Carpo, Mario., Breaking the 
Curve – Big Data and Design, 
ArtForum Nr. 55, 2014, p.168-173
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Figure 73: Entrance Area of the Archilab9 Exhibition with Barcelona Recursion by SPAN 
on the right-side wall, next to the introductory text by Frederic Migayrou and Marie-Ange 
Brayer 
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11.6 Naturalizing Architecture
Archilab was created in 1999 with the prerogative to present the most 
advanced architectural research in the spirit of an advanced laboratory. 
The 9th edition of Archilab was curated by its founders Marie-Ange 
Brayer, Director of the FRAC Centre and Frédéric Migayrou the 
Deputy Director of the Centre Pompidou MNAM-CCI. The exhibition 
Naturalizing Architecture was specifically devoted to the interaction 
between the architectural discipline and science, exploring the interaction 
between the two with a focus on the research dealing with the simulation 
of living matter and all its derivates. The advent of advanced procedural 
techniques and the possibility to operate generatively in computational 
design methods have moved the discipline closer to understanding 
organic behaviour in a design context. Not by relying on the imitation 
of natural forms, not by pure Biomorphism, but rather through the 
application of rulesets present in the formation of biological entities. In 
close proximity to science architects have developed an acute knowledge 
of the mathematical principles at play in the formation of organic matter 
and are able to simulate the emergent growth methods present in nature. 
The exhibition focused on the work of a generation of architects whose 
obsession with the rulesets of nature, computational tools and computer-
controlled machinery to materialize architecture has shaped a specific 
discoursive branch in architecture. I would like to point out that the 
documentation part of this Dissertation demonstrates the relationship 
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between specific mathematical models (Beziers, NURBS, Topology, 
Polylines, Fractals), and the progress made by my practice SPAN by 
working through these models in a rigorous fashion by treating it in blocks 
of work. (Probably best described by the German term Werkgruppe)
Rather exploring the behaviour of computational codes and their 
architectural implications than imposing in an anthropocentric fashion 
the will on the material, regardless wither matter as code or matter as 
physical artefact. The presence of these properties can be traced in the 
work presented in the Archilab show, including the work of SPAN (Fig.73) 
and bare witness not only to the profoundly deeper understanding of 
the mechanics of natural phenomena but also the emergence of a tool 
set that allows to apply these rules to the creation of architecture. Does 
this new generation of architects produce a new theory? If so, what 
would this entail? In the case of SPAN there is evidence for specific 
methods of interrogation of the work through the lens of theory and 
philosophy. There are three main actors to consider when discussing 
the work of SPAN. Arthur Schopenhauer’s treatises on will, aesthetic 
and representation61 as well as the schizophrenic relationship between 
Sempers “Style”62 and Alois Riegls “Kunstwollen”63 (“Will to art” is 
a rather poor translation). These three positions are able to develop a 
language to describe the intellectual framework of SPAN’s body of work. 
Of course, there is a plethora of other thinkers and theorists that have 
had an impact on SPAN’s oeuvre, and they will show up here and there 
61: Schopenhauer, Arthur., Die Welt 
als Wille und Vorstellung, Ludger 
Lüpkehaus, Cloppenburg 1998, I, 
218 
62: Semper, Gottfried., Der Stil in 
den technischen und tektonischen 
Künsten oder pracktische Ästhetik: 
ein Handbuch für Techniker, Künst-
ler und Kunstfreunde (Band 1): Die 
textile Kuns für sich betrachtet und 
in Beziehung zur Baukunst
63: Riegl, Alois., Stilfragen. Grund-
lagen zu einer Geschichte der Or-
namentik, Siemens Verlag, Berlin, 
1893
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in the text of this Dissertation, but for the sake of the de rigueur of a PhD 
I will focus on those three.
11.7 Why robots need ontologies of will, 
aesthetics and representation?
When discussing autonomous tectonics, postdigital agencies and a 
posthuman condition it is imperative to develop the frame of thinking 
around those machinic trajectories of architectural production. Without 
the implementation of specific methods of thinking the work with robots 
in architecture is reduced to a mere gimmick or in best case it serves a 
morphological study, or pure technocratic optimization- of which I’m 
very critical about. I certainly can state that for my practice SPAN the 
exercise of thinking through the idea of technology as agent of culture, as 
a method of critical interrogation has become second nature, evidenced 
by the multiple publications and peer reviewed papers of myself and 
my partner Sandra Manninger in various conferences, most prominently 
at the ACADIA and IASS conferences. In this spirit I would like to 
discuss in the following a little bit the framework on ontologies, will and 
representation and how it ties back to the idea of autonomous tectonics. 
To briefly summarize a definition of Ontology I would rely on the 
explanation of Ontology being the branch of philosophical interrogation 
that relies on the study of becoming, existence, being and reality. It 
includes the categories of fields of inquiry in close proximity to basic 
categories of existence, being (as well as beings) and their relations. It 
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includes aspects of speculative reality as well as the nature of speculation 
at large64.
11.8 In Defense of the Sublime
I would like to rely on Arthur Schopenhauer in order to speculate about 
the qualities of aesthetic experience and representation. I would like to 
add here that the first time I talked about the sublime in architecture 
in a public setting was during my keynote lecture at the Romanian 
Convention of Architecture and Design in May 201265. The Lecture 
made an argument on the influence of German Romanticism (including 
Schopenhauer) on the work of SPAN, explicitly discussing the Romantics 
era notion to utilize mood as a viable source of inspiration. The inherent 
perversion in this ecology of thinking was also discussed: The Romantic 
era was a direct resistance to the advent of the industrial age. They basically 
rejected machines and innovation. My practice is the absolute opposite 
in this regard, SPAN embraces technology as a source of inspiration as 
much as it does mood, atmosphere and aesthetic experience and all its 
wonderful problems of representation. 
For Schopenhauer aesthetic experience comes in two flavours: The 
beautiful and the sublime. These two conditions can be experienced 
in two specific ecologies: Art and Nature. Schopenhauer’s deduction 
is that nearly all human beings are capable of aesthetic experience. If 
not, it would mean that they would be “absolutely insensitive to beauty 
64: Based on the definition in Arno 
Anzenbacher, Einführung in die Phi-
losophie, 3.2.3.1 Der Ontologische 
Materiebegriff, Gemeinschaft Neues 
Schulbuch, Vienna, 1982, p.102
65: ROCAD, Romanian Convention 
of Architecture and Design, ION 
Mincu, May 16-18 2012.
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and sublimity—in fact these words would be meaningless for them”66 
In terms of a proper aesthetic experience Schopenhauer’s universe of 
thinking, generally speaking, includes only two mutually sufficient and 
necessary conditions: the subjective and the objective condition. Though 
Schopenhauer is profoundly suspicious about who has the capability for 
aesthetic experience and falls back to the romantic generalization that 
this experience is only a seldom experience for the majority of people but 
is experienced in a protractive manner only by a genius. Perpetuating the 
Romantic ideal of the sole genius, and the artist suffering in the sublime 
experience of art, or in the conception of art.
11.9 Principles of Reason
I would however like to discuss his observations on ordinary cognition 
that is profoundly connected with the individual’s will, that is to say, 
with one’s generally egoistic strivings, and is subordinate to the four 
forms of the principle of sufficient reason the principle which holds that 
nothing is without a reason for why it is. The principle of sufficient reason 
is Schopenhauer’s formulation of the ways in which human beings 
cognitively condition the world of representation. It includes space, 
time and causality, as well as psychological, logical and mathematical 
forms of explanation. In terms of the Idea of Autonomous Tectonics 
it allows to speculate about a method which allows to integrate the 
principle of sufficient reason in a robotic setup. Space, time and causality 
66: Schopenhauer, Arthur., Die Welt 
als Wille und Vorstellung, Ludger 
Lüpkehaus, Cloppenburg 1998, I, 
p.218
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are continuously present in any computer-controlled machine. This can 
be taken as a given in any robotic setup. The second part of the principle 
is where it becomes interesting: Psychological, logical and mathematical 
forms of explanation, as it is fair to say that logical and mathematical 
forms are a natural part of robotic setups today – the psychological form 
is not. It is however a question wither a robot needs a psychology. Though 
I have to admit that I love the idea of a robot on a couch as a patient of 
psychoanalysis, and of course I wonder what Sigmund Freud would have 
to say about a machine on a couch, I nonetheless do not consider the 
Psychosis of a robot to be the main strain of concern in this dissertation. 
This would rather be an opportunity for another PhD in the future. 
11.10 Searching for subjects
As mentioned in the previous paragraph there are two specific conditions 
necessary for the perception of the sublime, the objective and the 
subjective. Let’s focus on the aspects of the subject for a little while. 
Generally speaking, Aesthetic experience is achieved when the subject 
experiences a will-less (willenlose) perception of the world. In order for 
the subject to arrive at such a perception, their intellect must refrain 
from viewing things in a conventional way—relationally and ultimately 
in relation to one’s will—they have to “stop considering the Where, 
When, Why and Wherefore of things but simply and exclusively consider 
the What” 67. In other words, will-less perception is perception of objects 
67: Schopenhauer, Arthur., Die Welt 
als Wille und Vorstellung, Ludger 
Lüpkehaus, Cloppenburg 1998, I, 
p.201
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simply for the understanding of what they are essentially, in and for 
themselves, and without regard to the actual or possible relationships 
those phenomenal objects have to the striving self. Is a robot a subject 
or an object? This question is certainly interesting when it comes to 
understanding wither robots do have sublime experiences of their own. 
However, in the context of Autonomous Tectonics, this might not be 
relevant at all. We are discussing methods that allow architecture to 
operate in an alternative fashion than the well-known, top down design 
and building methods –not the sublime as experienced by autonomous 
robots. The main interest is in the resulting formal, technical and 
programmatic vocabulary resulting out of an autonomous construction 
method that is responsive to stimuli generated by cultural agency.  In 
order to operate within the frame of Autonomous Tectonics the aspect 
of the robot as the subject certainly plays a role. Less than an Artificial 
Intelligence but more than a crane, a shovel or a hammer.
Schopenhauer discusses the subject with aesthetic experience as “pure subject of 
cognition.” It is “pure” in the sense that the subject’s intellect is not operating in 
the service of the will to life during aesthetic experience. Although this subject 
is still embodied—for without embodiment, without the senses, a subject 
would not perceive at all as described in Die Welt als Wille und Vorstellung68. 
Thus, while the pure subject of cognition is free temporarily from the service 
of the individual will, it is nonetheless still identical with the embodied subject 
of willing. The freedom of the intellect from the service to the individual will 
68: Schopenhauer, Arthur., Die Welt 
als Wille und Vorstellung, Ludger 
Lüpkehaus, Cloppenburg 1998, I, 
p.220
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Figure 74: AVSS Blocks prints 
on display in the SPAN solo 
exhibition Sublime Bodies. The 
exhibition opened on March 
22nd 2017. This prints form 
part of the crucial change in 
the practice from a top down, 
topological modeling technique, 
to an emergent, autonomous 
design method based on the 
manipulation of algorithms. 
In this case Hybrids of Julia 
Sets a family of algorithms 
based on fractal and recursive 
morphologies.
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constitutes a sort of acting ‘out of character’. 
Similar to the notion of disinterested pleasure in Kant, in Schopenhauer’s 
aesthetics the subjective side of aesthetic experience involves the will-less 
pleasure of tranquillity. The experience of aesthetic tranquility stands in stark 
contrast with ordinary willing. All willing, according to Schopenhauer, involves 
suffering, insofar as it originates from need and deficiency. Satisfaction, when 
it is achieved affords a fleeting joy and yields fairly quickly to painful boredom, 
which is tantamount to a deficiency, and which starts the entire process anew. 
11.11 Aesthetic Objects
A typical case in the work of SPAN is the project Particle Hut, which on the 
one side discusses the particularity of form by aggregating components to 
a specific compound figure, on the other it proposes a phenomenal object 
through qualities such as reflectiveness, metallic hues and especially highly 
controlled light situations. It is one of those objects that rather exists through 
its documentation than its physical existence. A fate shared with many of 
SPAN’s projects, such as the Expo Pavilion in Shanghai, the Particle Hut, 
the blocks model (Fig.74) etc. This, of course, confirms the importance of 
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representation in my work. Sometimes, there is nothing else left, then the 
representation.
11.12 Autonomous Tectonics
As pointed out in the introduction, computational tools have become a 
standard in the discipline of architecture, in that extent we can think of a 
saturation of the field with computational tools. From early design stages, to 
visualization to the execution of building designs, every aspect of the industry 
is dominated by the use of computers and software. Insofar computational 
tools do not form the exception but have become today´s standard, the 
rule, the norm. The consequence is not necessarily the omnipresence of 
sophisticated applications, on the contrary the predominant method relies 
on the translation of conventional, pre-digital, design methods such as the 
drafting of plans and sections and visualization of preconceived ideas. This 
can be described as computerized methods in contrast to the opposite end 
of the spectrum which relies on computational ideas69. Considering the 
ubiquitous presence of digital tools in the discipline, we can consider our 
current stage as the dawn of the Postdigital Age70 the initial fascination with 
the opportunities inherent in computational tools has evaporated, instead we 
enter a phase of maturation, of virtuosity and of exploration into alternative 
design methods relying on computational ecologies consisting of code 
and computer controlled machinery71. The hypothesis of this dissertation 
69: Whilst the former needs 
computers, as a mean of translating 
a preconceived idea into digital files 
to achieve a result, the later does 
not, as it relies on various forms 
of computation including but not 
limited to Analogue Computation 
and Material Computation. 
70: Colletti, Marjan., Digital Poetics’, 
Ashgate 2013, Surrey UK, P. 17-18: 
“Historically, there has been a strong 
rationalist epistemological approach 
to digital theory, technology and 
culture that emphasized processes…..
Despite their different biases, both the 
epistemological theoretical system and 
my phenomenological/poetic theoretical 
system attempt to extend digitally into 
a postvirtual, and postdigital material 
context of innovative fabrication, 
extensive applicability and sustainable 
use.”
71: See also: Matias del Campo & 
Sandra Manninger, Autonomous 
Tectonics II in Paradigms in 
Computing, Dr. David Jason Gerber 
and Marianna Ibanez (eds.) EVOLO 
2014, p.165-172
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proclaims a shift away from architecture design paradigms discussing issues 
of visualization and simulation towards an exploration of in situ matter 
management, historically a core competence of architecture, within the 
frame of computer-controlled machines. 
The rise of 3D printing along with all the opportunities inherent in computer 
controlled fabrication (Laser Cutting, CNC Milling, Robotics etc.) serve 
as an indicator for an era of individualized fabrication which has been 
described by commentators as the Third Industrial Revolution72. Aspects such 
as machine learning, robot-human cooperation and cognitive machines73 are 
expanding and transforming the entire ecology of production, morphing 
from economies of scale to economies of agglomeration. For the discipline 
of architecture to be part of this massive shift, it is of paramount importance 
to understand how the Postdigital Age will change the game in terms of 
architectural production and design, as well as how it produces a novel 
culture at large. A culture which brokers the realities (and uncertainties) of 
programming, coding and alternative material systems.
To address the before mentioned paradigmatic shift, from visualization 
and simulation to real-time matter management the paper will rely on 
two examples based on robotic fabrication, both are emergent deposition 
modelling systems which rely on sets of simple rules to generate highly 
intricate spatial conditions. The first example is a result, the second example a 
speculation. The catalogue of terms to describe the results of this explorations 
72: Markillie, Paul., The Third 
Industrial Revolution, The 
Economist, April 2012, P.46-52
73: Bourne, David, My Boss 
the Robot, Scientific America, 
Volume 308, Nr.5, New York, May 
2013,P.39-41
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include vocabulary such as index, indexicality, emergence and autonomous 
behaviour.
11.13 Robotic construction, autonomous 
tectonics, thermo formations
The emergent modelling techniques, examined in this dissertation, were first 
explored in Autonomous Tectonics, a paper published by the authors at the 
proceedings of the Design Modelling Symposium Berlin 2013.
11.14 emergent Modelling
Autonomous Tectonics is based on explorations into emergent robotic 
fabrication methods and basic research on autonomous material formations. 
These primary explorations were conducted at Taubman College, University 
Figure 75: explorations in 
material behaviour based on 
variations in material and 
thermoformic properties, RPI, 
New York, Photo © Jessica 
Collier 2013
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of Michigan in fall 2012 and RPI, the Rensselaer Polytechnic Institute, 
NY (Fig.75) in fall 2013. This two-folded approach allowed to explore 
aggregations of matter, based on rule sets on the one side, and specific 
material behaviour on the other. These included the programming of 
procedures to infuse a robotic setup with the possibility to, independently, 
make decisions about material deposition based on criteria defined as a 
result of the information perceived by the robotic setup. The information 
processed by the robot included the building perimeter and the scanned 
result of the initial material deposition. Following these initial tests, the focus 
shifted from the programming, and algorithmic aspect of the investigation 
to the performative qualities inherent in alternative material systems. 
Performative in this realm of thinking is not intended primarily as a noun 
describing utilitarian qualities but as an index of qualities encompassing 
primarily intensive properties such as firmness, plasticity, malleability, 
elasticity, refractiveness, density, anisotropy, translucency and transparency. 
The technique applied in order to create a spatial formation can be described 
as emergent modelling. 
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12. CONCLUSION
12.1 A forensic analysis 
The dissertation Autonomous Tectonics presents itself as a forensic 
examination of the transformation of the work of my practice SPAN. The 
examination of the ontological qualities of the work resulted in the insight 
that the oeuvre made a major transformation in its basic nature. From 
areas such as topological geometry and methods to fabricate them via 
computer-controlled machinery (and other technological considerations), 
to a practice concerned with the impact onto culture at large and an 
acute curiosity for design ecologies emerging from areas outside human 
agency – the efficacy of autonomous design methodologies, as well as the 
tactics of autonomous construction techniques.  In order to illustrate this 
transformation in the dissertation I selected a specific group of projects 
of my practice that I consider crucial – index fossils of larger waves of 
development in the practice, if you will. These projects demonstrate 
the shift in the trajectory of the work. From my perspective I can say 
that these decisions were done in a deliberate fashion, though without a 
specific plan in mind.  A transformation like the one depicted in this 
dissertation, bear witness to a general desire for the discovery of possible 
novel sensibilities – a theme that has been always present in the work of 
my practice, and that has gained traction specifically though the work on 
the various PRS presentation. The inquisitive nature of this presentations, 
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specifically in terms of the research on the ontology and epistemology of 
the practice forced me to answer questions in regard to the emergence 
of formal vocabularies, ideas and decision-making processes in my work 
(p.234).  
12.2 On origins
At times the working through this questions and problems had a cathartic 
quality to them, forcing me to be inquisitive about aspects of my work 
that I never dared to ask myself before. The scrutiny about the origin 
of several of my design techniques, and the insight how much figures 
such as Hans Hollein, Wolf D. Prix and the entire generation of the 
Austrian Phenomenon actually influenced my patterns of thought about 
the discipline of architecture, yielded a rich harvest, as evidenced in this 
dissertation (p235). As one example for this conclusion I would like to 
mention the translation of the method of versioning and model iterations 
that I learned in Hans Holleins office during my tenure as one of his 
employees (p.239) from an analogue to a digital design method. Starting 
out as profoundly analog technique -using foam, needles and paper- I 
quickly adopted this idea into a computational design technique that in 
some way or the other is still present in my work to this very day. I myself 
have now educated several generations of architecture students in this 
method of thinking, be it through discrete modelling or the application of 
algorithms to create series of automatized variations of articulated objects.
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12.3 On Peers
This dissertation serves in addition as a marking stone between my peers. 
Where is my work positioned within my group of peers? To answer 
this question, I first need to explain who my peer group is, and how 
it evolved. A crucial experience, which I mention in the dissertation 
(p.74) is the stay with the MAK Scholarship in Los Angeles. This was 
the first time I experienced a larger group of peers of my age interested in 
similar topics: computational design, fabrication methods and its impact 
on architecture theory and practice. This would not have been possible 
without the help of Greg Lynn who I do not dare to mention within my 
peer group, as he rather served as blue print, and mentor, to many of my 
peer group, including myself. Greg helped us to establish contact to all 
these peers. Sandra Manninger and myself hosted a series of brunches in 
the Mackey Apartments in Los Angeles, creating an impromptu salon for 
computational design. Guests included Marcos Novak, Tom Wiscombe, 
Elena Manferdini, Josh Stein, Lev Manovich, Neil Leach and many more. 
During conversations with peers such as Hernan Diaz Alonso, Marcelo 
Spina, Marcelyn Gow, Jason Payne, Florencia Pita and many more a 
specific sentiment emerged. It was obvious that we had several interests 
in common, such as the examination of computational tools in regards to 
the possibility to generate novel architectural conditions and sensibilities. 
The main difference might be my interest in the longer trajectories of 
the discipline of architecture. I was never interested in the imitation of 
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history and despise the idea to do so (p.84) but I understand how classical 
and anticlassical cycles influence the discipline, and how they have done 
so in the past. The difference to my peers is that I’m not interested in the 
postmodern quoting of historical references, but rather in the translation 
of specific trajectories into a contemporary problem (p.88). 
There is however another group of peers that is closer to my current 
research in terms of Autonomous Tectonics. People such as Roland 
Snooks and Alisa Andrasek who have been crucial in the development 
of alternative agencies of form. Their research on Agent Based modelling 
has been certainly inspiring, though I do not shy away to voice my 
criticism about their work when it comes to their understanding of their 
own positioning of their work as part of a larger cultural ecology. Issues 
such as Posthuman and Postdigital conditions come to mind, but more 
on this later.
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12.4 On Autonomous Tectonics
Talking about Autonomous Tectonics, I would like to reiterate in this 
conclusion the theory presented in this dissertation regarding this 
frame of thinking. The research on this idea started in all earnest in 
2012, during my tenure as Elial Saarinen Guest Professor at Taubman 
College of Architecture and Urban Planning, University of Michigan. 
There was some evidence, and traces of origins of this idea in several 
small research projects done before, such as the Installation done for the 
IMNO Gallery in Los Angeles in 2006. However, the specific phrase 
Autonomous Tectonics emerged in the title of a paper submitted to the 
DADA Conference 2013. The main hypothesis of the paper stated 
the idea to utilize autonomous behaviour in robots in order to build 
entities. The main intellectual frame of the idea was based on theories 
on autonomous behavior and innate behaviour, as for example described 
by Konrad Lorenz22 in his treatises on the behavior of graylag geese. In 
this first paper aspects such as the relationship of autonomous behaviour 
and the emergence of tectonics were scrutinized from two sides: the 
technical necessities to achieve this, and the philosophical implications. 
The absence of human intervention in the construction process lead to 
a discussion on the Posthuman qualities of this approach. Posthuman 
in a sense of lack of human intervention, not in the sense of complete 
human absence.
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12.5 On Innate Behaviour
As briefly mentioned in the previous section Konrad Lorenz discussed 
Innate behavior based on his observations of graylag geese. In particular 
his research focus was on the investigation of the principle of imprinting, 
a process observed in certain nidifugous1 birds. The process by which 
birds at the moment of hatching form an instinctive bond with the 
moving object they see. This can be described as an innate behaviour – 
an active response of living organisms resulting in complex behaviour.2 
In my research on Autonomous Tectonics, I discovered that aspects of 
innate behaviour, meaning an imprinted autonomous response to exterior 
stimuli, is not exclusive to the organic world, but can be expanded to an-
organic life, i.e. robots. 
12.6 On Formations
The conversation on Autonomous Tectonics is another puzzle piece 
in the shifting nature of my own design thinking, from a specific top 
down design agenda, profoundly influenced by my own will to form8, to 
an understanding of emergent design agendas that embrace the results 
of autonomous design processes.  What started with projects such as 
SPAN’s solo exhibition Formations in the MAK in Vienna 2011, 
were we showed a series of architectural formations based on fractal 
1: Nidifugous organisms are those 
that leave the nest shortly after 
hatching or birth. The term is a 
combination of the Latin term Nidus, 
for nest and the Latin term Fugere for 
fleeing. (See also the English term 
Refugee or Fugitive). It was coined 
by the German Naturalist, Botanist, 
Biologist and Botanits Lorenz Oken 
in 1812 as described by J. Starck 
in his book Avian Growth and 
Development (Oxford University 
Press, 1998, p.112)
2: Innate behaviour, also called 
Instinct, describes the inherent 
tendency of living organisms to 
behave in a particular, complex, 
way. Fixed Action Patterns (FAP’s) 
count as primary examples of 
Instictual behaviour. FAP’s are short 
or medium lenght sequneces of 
action carried out without variation, 
responding to corresponding stimuli. 
Most famously Konrad Lorenz 
and and Nikolaas Timberger’s 
reserach  on the behavior of Grey 
Geese yielded impressive evidence. 
(see also: Lorenz, Konrad, Die 
Rückseite des Spiegels - Versuch einer 
Naturgeschichte menschlichen 
Erkennens, Piper Verlag, Munich, 
germanz 1972
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geometries – completely generated in an emergent way – continued with 
the research on Autonomous Tectonics; in order to grasp another aspect 
of the genesis of architecture: the aspect of materialization. As evidenced 
in the paper Autonomous Tectonics II11the conversation shifted from the 
technicalities explicated in the first paper, to an in-depth exploration of 
the cultural implications of the idea. The proximity to the philosophical 
thinking of the early 19th century, and especially ideas of the sublime 
(translated to the world of machines), for example in the writings of 
Arthur Schopenhauer (p.258), formed the base for a conversation on the 
inherent discoursive properties of the project. The term project in this 
dissertation is used in the sense of an entire trajectory of research, rather 
than in the sense of an individual design. 
12.7 On the Contribution
In order to discuss the question pertaining my contribution to the 
discipline it is first and foremost important to discuss the terminology to 
ensure mutual understanding of the subject of observation. Disciplinary 
is a term that is utilized to describe phenomena such as expertise, skills, 
people, projects, communities, problems, challenges, studies, inquiry, 
approaches, and research, which is strongly associated with academic 
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areas of study or areas of professional practice. This can be exemplified 
with the phenomenon of gravitation, which is strongly associated with 
academic discipline of physics, ergo gravitation is considered to be 
part of the disciplinary knowledge of physics. Disciplinary knowledge 
associated with academia and specific professions results in individuals 
who are known as experts or specialists, as opposed to generalist who 
may have studied liberal arts or systems theory.1
Academic disciplines tend to coevolve with systems of professions. The 
academic disciplines and professions may be said to ‘own’ knowledge 
and the privilege/responsibility of validating/authorizing new knowledge 
extensions disciplinary areas. For example, astronomers define what is 
and is not a planet, and so the knowledge about the status of Pluto as 
a planet can change. In this light it is safe to say that an Architect, an 
expert in the field of architecture is entitled to define what is architecture 
and what is not architecture. For example, if I say that the abstract 
machine (p.180) is Architecture, then I rely on my expertise as architect 
and expert to make that statement and definition. The validation of this 
statement however is up for debate. I can define the Abstract Machine 
to be architecture, but it is up for discussion in academic circles between 
other experts, theorists and peers. That includes the peer review process, 
which in my case not only includes paper’s for conferences, but as 
much the selection for participation in exhibitions, as well as probably 
the highest form or peer review in architecture: the competition. This 
Note 1:  R. Fagin, J. Y. Halpern, Y. 
Moses, and M. Y. Vardi. Reasoning 
about Knowledge, The MIT Press, 
1995. ISBN 0-262-56200-6
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being considered, my contribution can be divided into two specific 
areas: the built environment, and the discourse on architecture. Both 
of which do not exist independently from each other but do maintain 
a feedback loop, which is evidenced in the work presented in this 
PhD. The creation of one trigger the other, the material existence on 
the one side, triggers thoughts and consideration in the other. The 
interdependence of though and matter, of building and theory, is part 
of my fundamental understanding of the discipline of architecture. The 
various methodologies that I have developed throughout my career to 
investigate material processes and their intellectual effects (or vice versa) 
is evidenced in this dissertation most prominently in the pages describing 
the projects which clearly demonstrate the interdependency of program 
and material on the one side, and the discursive framework on the 
other (p.116-234). In a conversation with Neil Leach2 we discussed my 
contribution to the discipline, among other things, he mentioned the 
continuous experimental approach to architecture in various scales: “I 
would say that you are pursuing architectural questions at a range from of 
different scales, from the building scale (Austrian pavilion) through to a series 
of proto-architectural investigations in your teaching and other research.” 
The considerations reach from cultural imprinting, innate behaviour, 
specificity of geometries, and the impact of autonomous machines to 
the discipline. In particular the last one can be defined as a specific 
contribution to the discipline. One that is measurable. For example: 
Note 2: A WeChat conversation with 
Neil Leach, March 26th, 2019
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my papers Autonomous Tectonics and Autonomous Tectonics II have 
been read over one thousand times on the webpage academia.org alone. 
With more than 250 downloads, and multiple citations, this idea most 
certainly can be described as my main contribution to the discipline. 
This is also the main reason why I chose to expand on this idea in my 
PhD, even naming the entire PhD after this. It might be of interest 
to take into consideration how this idea was disseminated through 
papers and public lectures, sparking ideas and inspiring others in the 
discipline- reaching from simple imitation to novel trajectories in the 
same branch. The original insight of this PhD, the idea of Autonomous 
Tectonics, how it can be utilized as both a construction method, but 
also as a design method, created an ongoing research trajectory both 
in praxis as well as in my academic work. This is evidenced through 
the series of exhibitions and lectures by the same name Autonomous 
Tectonics that strive to disseminate and explain the idea, in regards of 
its technical opportunities on the one side, but equally important from 
the side of its cultural efficacy. In my lectures, and also throughout my 
presentations during the various PRS Symposia, I stated very clearly my 
interest in historic trajectories of architecture and how they tie back to 
contemporary approaches in design. This certainly form parts of my 
original contribution to the discipline as I count among a small number 
of practitioners in computational design who indeed understand the 
historic dimension of the work and does not just see it as an encapsulated 
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event in the history of architecture. I clearly stated in the document 
(p.69) that Postmodernism, or its revival is not of interest to me, and that 
I do not share the notion of imitating or bluntly quoting architecture. 
It is more akin to my sense of learning from nature: understand the 
underlying logic of material (or spatial) assembly, translate it to a digital 
process, utilize it to solve architectural problems. To quote one of my 
mid tenure reviewers at the University of Michigan: “Anyone who has 
heard Professor del Campo give a talk knows that he brings thoughtful 
speculation whether to the latest technological possibilities, the most 
timeless architectural idioms, or the twenty-first century condition of 
designing amid superabundance technological normalcy–now generally 
known as the postdigital. Here is one of the discipline’s more vigorous 
voices on that.”
The work on ideas of autonomous processes in construction has 
continued in the past years, starting to understand how the simple 
algorithms that I used in 2012 to trigger innate behaviour in a machinic 
setup, can be transformed into a rich ecology of intelligent3 behaviour 
by using Artificial Intelligence. This however, is material for future 
contributions. Following the definition for discipline in the beginning, I 
would state that first and foremost my disciplinary contribution has been 
the exploration of autonomous behaviour in computationally controlled 
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machinery. Another contribution I have done to the discipline is not 
so much connected to purely technical achievement, but to artistic 
achievements. This is where I feel most uncomfortable writing about, 
as I’m convinced that artistic work must be able to stand on their own, 
that they are open to interpretation, that they lack simplistic narratives, 
and that it is not up to me to discuss the multiple instances of affect 
present in the images, models and installations that I designed or built. 
Rather it’s a matter of the peers discussing these aspects. I did however 
curate other’s work to explain the phenomena of affect, atmosphere and 
mood, publishing my thoughts on the matter in an edition of AD5. To 
quote one of my mid tenure reviewers6: “In this edited volume, Matias 
distinguishes his contributions to the field by establishing the philosophical and 
phenomenological terms for understanding a particular genre of architecture 
which is typically understood through its technological innovations, material 
performance and formal qualities. By doing so, Matias successfully positions 
his work within the discourse of a contemporary architecture that is liberated 
from its techno fetish origins to engage in conversations that are more related 
to the humanities than the sciences.” 
To summarize: my main contributions to the discipline consists of the 
conversation on behaviour in computer-controlled machine, the aspects 
of atmosphere and mood and the application of AI in Architecture.
Note 6: Tenure reviewers are 
anonymous. I hove no information 
about the identity of the person 
writing this assesment.
Note 5: del Campo, Matias. 
Manninger, Castle, Helen., Back 
text of the AD edition, AD 06, 
Vol 85, 2016 Evoking Through 
Design – Contemporary Moods in 
Architecture, John Wiley & Sons, 
Oxford, UK. 2016
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What I describe in this dissertation as Autonomous Tectonics can be 
considered my contribution to practice research, and the discipline in 
general, as it starts to unfold in the built environment with examples 
such as the Ore pavilions for the Shanghai Fashion week and the Bar 
of the Hawk project. These are not only results that materialize a 
log trajectory of research, they are also my main contribution to the 
discipline. They combine trajectories of autonomous behaviour with 
linages of disciplinary inquiry. This can be illustrated for example with 
the ORE Pavilions (p.226). These pavilions were commissioned to form 
part of the Shanghai Fashion week 2016. They were supposed to be 
used as pop up stores for new Chinese fashion brands specialized in 3D 
printing. In the same spirit the pavilions were designed to be built in 3D 
printed concrete. Write here more about contribution
12.8 On Design Ecology
In regard to my interest in philosophy I point out very explicitly in this 
dissertation that I’m neither a philosopher, nor am I an architecture 
theorist. However, there is an acute interest in philosophy as a source 
of inspiration, and a welcome universe to express ideas and thoughts 
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connected to my design agenda. This is not novel within my universe of 
thinking – as I pointed out (p.91) I was extensively trained in Philosophy 
and Psychology as part of my education in Austria. The methods learned 
in the process of how to think through a problem and express it through 
language (wither this be spoken or drawn) is what makes it possible 
to create a conversation between our contemporary culture, material 
ecologies and the lineages of formation in the architectural discipline. All 
of which culminate in a project dedicated to the examination of novel 
sensibilities, both in the sense of a morphological trajectory as well as 
in the sense of their interrogation within a larger disciplinary position. 
It is exactly this method of inquiry that results in a design ecology that 
puts as much value on the intellectual interrogation of a project as in its 
materialization. Fabrication, in this universe of thinking, becomes an 
intrinsic part of the design agenda and informs profoundly the aesthetics 
of the object. Not as a post-rationalization, but as part of the conceptual 
approach to the object, were the process of making, and the artefacts it 
leaves, become part of the information of the object. This can be evidenced 
for example in the early exhibition projects such as The Austrian Winery 
Boom and Housing in Vienna. The term Design Ecology serves as an 
umbrella, which covers all the areas of inquiry within our practice, from 
aspects of theory and philosophy, to design decision making processes to 
the flow of information between contractors, fabricators, clients and the 
practice. This method of design inquiry was utilized for example in the 
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design and construction of the Austrian Pavilion for the Shanghai Expo 
2010 (p.202).
12.9 On the Postdigital
Through the work on this dissertation, and in best practice research tradition, one 
specific aspect emerged as very prominent. The work on the idea of a Postdigital 
universe of thinking (p.242). An idea that became apparent during the time of the 
PhD research and through the contemplation of the own work, as well as the work 
of peers. A highly contested term by nature it has been occupied as much by the 
Postdigital quitters73as well as the well-informed circles in computational design70. 
The hypothesis discusses the Idea that after an initial phase of the Architecture 
disciplines preoccupation with digital tools an alternative trajectory of thinking about 
computational tools came into play. As Mario Carpo described in his book “the 
digital turn” there was a phase between 1992 and 2012 that primarily explicated the 
work as being driven by an obsession with the tool set itself. This can be evidenced 
by the prevailing method of describing the work through the properties of the 
tool. Sentences as “I used software xy to create this or that effect” bear witness to an 
obsession with the specificities of certain software packages. My argument is that we 
have superseded these notions by focusing on other qualities of the work. Rather 
than explaining the inherent qualities of specific software packages the focus shifts 
to the discoursive properties of projects in regard to their cultural implications. The 
properties of projects are rather examined along the lines of their culture’s contributions 
in the light of expanded trajectories of the discipline. The question is not anymore 
73: Carpo, Mario., Post-Digital 
“Quitters”: Why the Shift Toward 
Collage Is Worrying in Metropolis 
Magazine, March 2018
70: Colletti, Marjan., Digital Poetics’, 
Ashgate 2013, Surrey UK, P. 17-18: 
“Historically, there has been a strong 
rationalist epistemological approach 
to digital theory, technology and 
culture that emphasized processes…..
Despite their different biases, both the 
epistemological theoretical system and 
my phenomenological/poetic theoretical 
system attempt to extend digitally into 
a postvirtual, and postdigital material 
context of innovative fabrication, 
extensive applicability and sustainable 
use.”
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“how did I get there” but rather “what does it mean” as a contribution to architecture 
as an agent of culture. Even if the Morphologies are alien, different, weird and at 
times estranged (Fig.76), they all contribute to a contemporary culture in which 
the Postdigital and Posthuman conditions discuss our current state of the world. To 
specify my point of vantage: the Postdigital conversation examines a world in which 
the use of computational tools is not the exception any more but the rule.  Autocad, 
Photoshop, Illustrator, Excel sheets and more; all these tools have become an integral 
part of architectural production in every architecture practice today. Meaning that 
the term “Digital Architecture” itself does not denominate the work of any advanced 
architecture practice. With this in mind it also means that a novel frame needs to be 
established in order to differentiate work that is examining the fringes of architectural 
production today. The term Postdigital, in this sense describes architecture after the 
Digital Turn. Projects that embrace the nature of a contemporary world immersed in 
digital media, big data and Artificial Intelligence. 
12.10 On Transformation
In conclusion I can state that the dissertation clearly shows the evolution of my 
practice from a specific top down design universe to the conversation between 
aspects of autonomy and bottom up design techniques. This is evidenced through 
the description of a series of projects which serve as markers in the evolution and 
transformation of the practice. The critical interrogation of the ideas that emerged 
from this shift in perception of the design trajectory, present in this dissertation, define 
a picture that illustrates the transformative power of novel computational design 
11: del Campo, Matias. & 
Manninger, Sandra. Autonomous 
Tectonics II in Paradigms in 
Computing, Dr. David Jason Gerber 
and Marianna Ibanez (eds.) EVOLO 
2014, p.165-172
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techniques. 
12.11 On the Future
It is still a question wither these novel trajectories, outlined in this dissertation, will grab 
hold in the discipline - wither they will grow or not. The conversation on autonomous 
design agencies outside the human efficacy will gain traction as soon as Artificial 
Intelligence gets involved further in the design universe. Already today there are 
rudimentary speculations going on, on the nature of a design world without human 
intervention. One of the main research interests today for me, and a continuation 
of the idea of Autonomous Tectonics, is the question wither Artificial Intelligence is 
able to develop its own unique design sensibility. Maybe even a design sensibility 
that is entirely outside the human perception. Analog to the development of the first 
Autonomous Tectonics pieces, which defied every standard of classic beauty, these novel 
sensibilities might at first not speak to the human condition. At some point, however, 
they will become part of the canon, part of a culture oscillating between the human 
condition and the universe of Artificial Intelligence. Today, working together with 
students, I often speculate about the nature of architecture in a world of automation, 
in a world of Artificial Intelligence74. The results I see give me hope for the emergence 
of novel sensibilities that will move the disciplinary discussion further.
Note 3: Intelligence has been defined 
in many ways, including: the 
capacity for logic, understanding, 
self-awareness, learning, emotional 
knowledge, reasoning, planning, 
creativity, critical thinking, and 
problem solving. Maich, Aloysius 
(1995). “A Hobbes Dictionary”. 
Blackwell, p.305
74: See my studio: Architectural 
Automations, at PennDesign, Spring 
Semester 2018. 
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Figure 76: Not all atmospheric effects are warm and cosy, they can also be cool and blue. 
SIVA (Shanghai Institute of Visual Arts) remodeling by SPAN 2015
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14. Anotated BIBLIOGRAPHY
Ascott, Roy. Telematic Embrace, Visionary Theories of Art, Technol-
ogy and Consciousness. Los Angeles: University of California Press, 
2003
Long before e-mail and the Internet permeated society, Roy Ascott, a 
pioneering British artist and theorist, coined the term “telematic art” to 
describe the use of online computer networks as an artistic medium. In 
Telematic Embrace Edward A. Shanken gathers, for the first time, an im-
pressive compilation of more than three decades of Ascott’s philosophies 
on aesthetics, interactivity, and the sense of self and community in the 
telematic world of cyberspace.
Heidegger, Martin. Beiträge zur Philosophie (Vom Ereignis). Frank-
furt: Vittorio Klostermann Publishing, 2003
In Contributions to Philosophy (From Enowing), Heidegger builds on the 
notions of earth and world, which he had previously introduced in “The 
Origin of the Work of Art”, and introduces the concept of “the last god”. 
The result is a move away from the centrality of the phenomenological 
analyses of Dasein, toward the grounding of Dasein as a historical de-
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cision of human beings. Earth can be understood as the condition of 
possibilities for the world; neither earth nor world can exist without 
the other, and are thus engaged in a constant and productive strug-
gle or strife. This struggle exists in the crossing from the «first begin-
ning» of Western thought, which began with the ancient Greeks and 
determined the entire history of metaphysics, to the “other beginning”, 
which will move beyond metaphysics by properly and originally posing 
the question of the truth of being (Sein). In a parallel fashion, human 
beings counter god(s), and a space between these four points is opened 
up for the moment of “enowning”, which grounds the “essential sway” 
of being. The up-welling of the present comes from the future before 
itself. This means that the being in the now changes the being of the 
future and thus our utilization of our being in the past.
Carpo, Mario. The Digital Turn in Architecture. London: Wiley 2012
Now almost 20 years old, the digital turn in architecture has already gone 
through several stages and phases. Architectural Design (AD) has captured 
them all - from folding to cyberspace, nonlinearity and hypersurfaces, 
from versioning to scripting, emergence, information modelling and 
parametricism. It has recorded and interpreted the spirit of the times 
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with vivid documentary precision, fostering and often anticipating cru-
cial architectural and theoretical developments. This anthology of AD’s 
most salient articles is chronologically and thematically arranged to pro-
vide a complete historical timeline of the recent rise to pre-eminence of 
computer-based design and production. Mario Carpo provides an astute 
overview of the recent history of digital design in his comprehensive in-
troductory essay and in his leaders to each original text. A much needed 
pedagogical and research tool for students and scholars, this synopsis also 
relates the present state of digitality in architecture to the history and 
theory of its recent development and trends, and raises issues of crucial 
importance for the contemporary practice of the design professions. 
Shapshay, Sandra, Schopenhauer’s Aesthetics, Edward N. Zalta (ed.) 
Stanford: The Stanford Encyclopedia of Philosophy  2012
The focus of this entry is on Schopenhauer’s aesthetic theory, which 
forms part of his organic philosophical system, but which can be appre-
ciated and assessed to some extent on its own terms (for ways in which 
his aesthetic insights may be detached from his metaphysics see Shap-
shay, 2012b). The theory is found predominantly in Book 3 of the World 
as Will and Representation(WWR I) and in the elaboratory essays con-
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cerning Book 3 in the second volume (WWR II), and it is on these 
texts that I will concentrate here. This entry offers a brief background on 
Schopenhauer’s metaphysics before addressing Schopenhauer’s method-
ology in aesthetics, his account of the subjective and objective sides of 
aesthetic experience (both of the beautiful and the sublime), his hierar-
chy of the arts and rationale for this hierarchy, his view of artistic genius, 
the exceptional status of music among the fine arts, and the relationships 
he theorized between aesthetics and ethics
Gerber, David and Ibanez , Mariana, Paradigms in Computing – Mak-
ing, Machines and Models for Design Agency in Architecture. Los An-
geles: Evolo Press 2014
Paradigms in Computing: Making, Machines, and Models for Design 
Agency in Architecture investigates and instigates critical, theoretical, 
and practical research and design that illustrate the plurality of com-
puting approaches within the broad spectrum of design and mediated 
practices. This book is an exploration of critical discourse in the form 
of theoretical work, as well as design projects illustrated through the 
pervasive and tightly coupled nature of computing and digital theory 
with modes and models of design research and production. This book 
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proposes, explores, and argues for and against the plurality of paradigms 
of computing within contemporary research and architectural practice. 
Through the combination the book investigates the digital as a form of 
agency within architecture and the expanding design disciplines akin 
and adjacent to it. Arguably, the convergence of the cyber, physical, and 
social is producing a potent set of possibilities that challenges and fosters 
an open polemical debate of the notions of Design Agency and the plu-
ri-potent Paradigms in Computing for design practice. By soliciting con-
tributors from the fields of Design, Architecture, Media Arts, Science, 
Engineering, Philosophy, and Cultural Theory, Paradigms in Comput-
ing will lend itself to furthering this discourse.
Schopenhauer, Arthur, Die Welt als Wille und Vorstellung, Ludger 
Lüpkehaus: Cloppenburg 1998
Arthur Schopenhauer’s Die Welt als Wille und Vorstellung is one of the 
most important philosophical works of the nineteenth century, the 
basic statement of one important stream of post-Kantian thought. It is 
without question Schopenhauer›s greatest work. Conceived and pub-
lished before the philosopher was 30 and expanded 25 years later, it 
is the summation of a lifetime of thought. It forms the backbone of 
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the explanation on the sublime and aspects of aesthetics in Philoso-
phy. These thoughts certainly influenced also the discussion on object 
and subject present in this PhD and specifically form a frame around 
thoughts on aspects of design agency beyond anthropocentric concepts.
Lynn, Greg, Folds Bodies and Blobs, La Lettre volée: Bruxelles 1998
Greg Lynn is a distinguished teacher writer, and practicing architect. 
This publication, occasioned by an exhibition of his work at the space 
“Encore...Bruxelles” collects a series of theoretical texts that have par-
alleled and influenced his design practice. Its focus on a limited set of 
issues involving the relationship between geometry and proportional 
models of the organism seeks to produce a diverse array of concepts. 
This book is specifically informative to understand the underlying 
concepts of the First Digital Turn. It exemplifies the combination of 
Philosophy (Deleuze: Fold: Leibnitz and the Baroque) with the techni-
cal aspects of computational design (Nurbs, Isoparms, Animation etc) 
Harman, Graham, Weird Realism: Lovecraft and Philosophy, Zero 
Books 2012. 
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As Hölderlin was to Martin Heidegger and Mallarmé to Jacques Derri-
da, so is H.P. Lovecraft to the Speculative Realist philosophers. Lovecraft 
was one of the brightest stars of the horror and science fiction magazines, 
but died in poverty and relative obscurity in the 1930s. In 2005 he was 
finally elevated from pulp status to the classical literary canon with the 
release of a Library of America volume dedicated to his work. The impact 
of Lovecraft on philosophy has been building for more than a decade. 
Initially championed by shadowy guru Nick Land at Warwick during the 
1990s, he was later discovered to be an object of private fascination for 
all four original members of the twenty-first century Speculative Realist 
movement. The books relevance for this PhD lies in its ability to discuss 
a H.P.Lovecrafts ability to evoke atmospheric conditions with language 
and in the acute descriptions of the weird and the uncanny as source of 
inspiration as well as artistic goal. Rendering the discussion closely relat-
ed to the Postdigital conversation in the arts where the celebration of the 
Glitch (generated through an anti-anthropocentric position) is defined 
by aspects of defamiliarization and estrangement.
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Frampton, Kenneth, Studies in Tectonic Culture, the Poetics of Con-
struction in Nineteenth and Twentieth Century Architecture, MIT Press, 
Cambridge 1996
Composed of ten essays and an epilogue that trace the history of con-
temporary form as an evolving poetic of structure and construction, the 
book’s analytical framework rests on Frampton’s close readings of key 
French and German, and English sources from the eighteenth century to 
the present. He clarifies the various turns that structural engineering and 
tectonic imagination have taken in the work of such architects as Perret, 
Wright, Kahn, Scarpa, and Mies, and shows how both constructional 
form and material character were integral to an evolving architectural 
expression of their work. Frampton also demonstrates that the way in 
which these elements are articulated from one work to the next provides 
a basis upon which to evaluate the works as a whole. This is especially 
evident in his consideration of the work of Perret, Mies, and Kahn and 
the continuities in their thought and attitudes that linked them to the 
past. The entire section on Autonomous Tectonics in this PhD relies on 
the definition of Tectonics in Kenneth Frampton´s seminal book on the 
history of Tectonic Culture in Architecture.
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Leach, Neil; Turnbull, David; Williams, Chris, Digital Tectonics, Wi-
ley Academy Publishing, West Sussex 2003
The old opposition between a digital culture of sensuous, ephemeral im-
ages and a tectonic culture of pragmatic building has given way to a new 
collaboration between the two domains, a ‘digital tectonics’. Computer 
linked fabrication techniques of many kinds have become an integral 
part of the design process, while new digital tools are allowing engineers 
and architects to understand in far more detail the behavior of load car-
rying surfaces, and to generate new architectural forms.  In this PhD 
these books serve as source of information about aspects of design and 
fabrication in the Digital Turn. Specifically the interview between Neil 
Leach and Greg Lynn forms the base on aspects of machinic ornamen-
tation in this PhD. 
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Figure 77: Sublime Bodies. SPAN solo exhibition at the ArchUnion Gallery in Shanghai, 
China. It featured every single project ever executed by the practice. Built, unbuilt and 
from the scale of a ring to the scale of large infrastructural projects such as the Hong Kong, 
Shenzhen border station.
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Figure 78: The planless house. A radical approach to the problem of program in 
architecture. Instead of subdividing the space into dedicatedm, walled in, areas - the 
program ws definde through the transformation of materiality.
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Figure 79: The Red Angel Bar in Frankfurt am Mein, Germany - SPAN 2004
15. PROJECT LIST
1. Housing in Vienna Exhibition Design V.1, Austrian Cultural   
 Forum,  New York, USA, 2003
2. 5 Million Cubic Squares of Vienna, Exhibition Design for the  
 Az W, the Architecture Center Vienna, Vienna, 2004
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Figure 80: Exhibition Design, The Austrian Winery Boom. This images show the first 
iteration of the show which was on display in the Austrian Cultural Forum in New York/
3. Remodeling of the Offices of the Architecture Center Vienna,  
 Vienna, Austria, 2004
4. Shinkenchiku Residential Design Competition, The Planless   
 House Competition, Japan, 2006 (Fig.78)
5. The Red Angel, Bar, Frankfurt, Germany, 2004 (Fig.79)
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6. Canada Pavilion, 2004
7. Housing in Vienna Exhibition Design V.2, Ca’Tron, Venice, Italy, 2007   
 (Fig.91)
8. The Austrian Winery Boom, Exhibition Design for the Vienna  Architec-
ture Center. The mobile exhibition design for the Austrian winery boom provided 
span with possibilities to explore performative surfaces and economy of form. to 
Figure 81: Exhibition Design, The Austrian Winery Boom. For the exhibition a family of 
three pods was designed that could be assembled in a variety of different ways.
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fulfill the multiplicious demands span relied on the concept of minimizing the 
number of elements, implying the tasks in two surfaces. the design process resulted 
in an elegant topology of the surface, subsequently encoding the form.  
(Fig.80, 81)
9. The machinic process caused undulating patterns, created by 
the milling path of the router, ensuing a highly performative, corrugat-
Figure 82: The Microblur project was designed for Microsoft Austria as a contemplation 
room in the lobby of their main headquarters in Austria.
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ed surface. the population of forty-three members comprised a family 
of three different types of pods, colonizing the floors and walls of the 
exhibition space. manifold groups achieved the effect of continuous 
differentiation.
10. Solarstore, St. Veit, Carinthia, Austria, 2010
11. Pororing, 2010
Figure 83: The Foxtable was designed for the headquarters of the CNC fabrication 
compay Organic Forms Austria in Stainz, Styria Austria. SPAN 2010
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Figure 84: DAM Maribor Museum competition entry.
12. Microlava, Lounge design for Microsoft Austria, 2010
13. Microblur, Microsoft Art Space, Vienna, Austria, 2009. Con-
templation space for Microsoft Austria. Microsoft Austria is in posses-
sion of one of the largest contemporary and media art collections in 
Austria, the contemplation pavilion is designed to hold the video art 
collection, and serve as a small meeting space. (Fig.82) 
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Figure 85: The Austrian Pavilion at the Shanghai Expo 2010 the night before the 
opening. The pavilion was visited by 6.4 million visitors in a period of six month.
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14. Foxtable, Furniture Design for Organic Design Austria, 2010 
(Fig.83)
15. Austrian Pavilion, Shanghai Expo, China, 2010
16. Chair Design, Restaurant Austrian Pavilion, Shanghai Expo,   
 China, 2010
Figure 86: Pods for the 2008 Architecture Biennale in Beijing. This were produced in LG 
Highmacs molded material.
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17. Plates Design, Restaurant Austrian Pavilion, Shanghai Expo,   
 China, 2010
18. Flower Vase, Restaurant Austrian Pavilion, Shanghai Expo, 
China, 2010
19. DAM Maribor Museum Competition, Maribor, Slovenia, 2010  
(Fig.84) The main driving forces for the design of the New Maribor Art 
Figure 46, Python Bar, Woerthersee, Austria. It clearly is within the family of projects 
based on porous surfaces sewrving as shading devices.
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Figure 87: Brancusi Museum Paris, competition. 1st place. The Brancusi Museum and 
the pavilion for the Shanghai Expo 2010 were designed in the same year. They both bleong 
claery to the family of projects based on topological modeling techniques.
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Figure 88: Guggenheim Museum Helsinki, competition entry
Gallery are based on a twofold concept: Continuity and Gradients. The 
continuous, swelling flows combine the interior and exterior space in a 
subtle way, creating a seamless connection between the outside garden areas 
of the new Maribor Art Gallery, the open plan ground floor level, and the 
river Drava. The trajectory of the curvilinear stream continues in a vertical 
motion along the ramp, rising into the upper levels. This motion creates a 
vertical cyclone, which serves as the main circulation hub for the gallery. 
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Figure 89: Chexx game. Shortlisted entry for the DesignBoom Swarowski competition. A 
typical example for a project that is based on a family of selfsimilar objects. 2009
Simultaneously it provides the gallery with the opportunity to show 
large pieces within this 22-Meter-High space. The cyclone additionally 
serves as a light-well for the core spaces of the gallery. Radiating out of 
the central core, the different elements of the program can be reached 
easily, all those elements, such as the Children’s Museum, the Architec-
tural Center and the Library are directly connected to the cyclone. In 
order to achieve a maximum of flexibility, and the possibility for future 
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reconfigurations of the program, the space between the central core and 
the outside skin is kept very simple. In terms of construction, the basic 
idea is to establish a concrete table, featuring double curved undulating 
surfaces that provide enough strength for a steel frame box sitting on 
top of it. This steel frame box provides the necessary freedom for future 
changes within the program.The gradient chromatic effects on the façade 
Figure 90: Penrose Bowl. A set of figures that allow for various configurations. Similar 
to the Cairo tessellation used in the exhibition design for Housing in Vienna. Design for 
Alessi, Omegna, Italy
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are based on the idea to create a surface responding to its environmental 
pressures. The White side of the Building faces south, in order to re-
duce the amount solar pressure on this façade, the deep purple side faces 
north. This gradually colored volume is covered by two layers of laser-
cutted material. The pattern on the sheets of the façade emerged out of a 
parametric script, that responds to the program behind the screen. Areas 
that need more light are perforated more intensively, whereas areas that 
Figure 91: Housing in Vienna, travelling exhibition for the Az W, the Architecture Center 
Vienna for a USA tour about Housing in Vienna.
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need protection from the sun are shaded by the overlaying patterns.
20. Exhibition Pods, Beijing Architecture Biennale, Beijing, China,  
 2008 (Fig.86)
21. Python Bar, Wörthersee, Carinthia, Austria, 2010
22. Chex Game, Designboom Swarovski Competition, 2008 
Figure 92: The exhibition went on tour worldwide with stops in Venice, Milan, Zagreb, 
Berlin, Munich and Istanbul.
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(Fig.89) The game Chex, invented by Edelbert Wiedmann, comprises 
of a hexagonal board bearing 37 hexagons that form the playfield of 
the chess related game. The difference between chess and Chex is the 
reduced amount of figures and the speed of the game. Whilst tradi-
tional chess is orientated on ancient armies standing across each other 
on vast battlefields, Chex applies modern tactics of urban warfare. The 
Figure 93: Zikadaring 2016
328
Autonomous Tectonics - Matias del Campo 2018
Figure 94: FHong Kong/Shenzen border station. Competition entry.
329
Autonomous Tectonics - Matias del Campo 2018
applied digital design method allows for a fast fabrication process as 
the polygon modeling tessellation serves as a guideline for the faceting 
process, and is intended as a main design quality. The board and the 
figures can be sold as one unit or as individual collectors’ items.
23. Brancusi Museum, Competition, Paris, France, 2008. (Fig.87)
The project is based on the curvilinear forms of Brancusi’s sculptures, 
used to inform the spatial design. situated in front of the Pompidou 
Centre the museum had to deal with a slopped hardscape, which forced 
them to create a wedge-shaped design which aimed to embed itself in 
the hardscape to create a seamless interaction between the building 
and the ground. the morphological outer surface will also provide the 
building with structure, minimizing the need for internal support and 
freeing up space for exhibits. the building will be pre-fabricated and 
assembled on site, ‘mirroring the construction systematics of the Pom-
pidou in the environment of 21st century technologies.
24. Info Stela, Design for Organic Forms, Stainz, Austria, 2010
25. Penrose Bowl, Design for Alessi, Omegna, Italy, 2010 (Fig.90)
26. Villain Chair, Design for Organic Design, Stainz, Austria, 
2010
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27. Sonnwendgasse, Apartment Building Competition, Vienna,   
 Austria, 2009
28. Hong Kong, Shenzhen Border Station Competition, Hong 
Kong, China, 2010 (Fig.91) The project is responsive to the nature 
of the site on multiple levels. The architecture of the border station 
reflects various environmental pressures: flow of goods and people, 
Figure 95: Pleatpavilion, designed for the DigitalFutures exhibition 2015 in collboration 
with WinSun a specialist in concrete 3D printing
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solar radiation and topographic pressures. Roof Parametrization – The 
perforation of the roof is parametrically controlled in order to provide 
an optimized illumination within the halls of the border station, simul-
taneously controlling the shading system.
29. Standing Table Design, Restaurant Austrian Pavilion, Shanghai  
 Expo, China, 2010 
Figure 96: Braintrust Project. DeTaoThinktank in Shanghai China
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30. Rainbow Tower, Highrise Competition, Chicago, Illinois, USA,  
 2010
31. Crock Bracelet Series, Vienna, Austria, 2009
32. Hexaseats, Seating Design VIP Room, Austrian Pavilion, 
Shanghai Expo, China 2010
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33. Funjet, chassis design for a quad bike, 2009
34. Lampano, CNC Milled Lamp design, Vienna, Austria, 2006
35. SPA, Hotel, Noor Island, Sharja, UAE, 2011
36. PUGA. Public Gallery, Vienna, Austria, 2011
37. Bangalore Club Competition, Bangalore, India, 2013 This 
Figure 97: ASIS Flagship store, Conference room, Guangzhou, China 2015
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Figure 98: Busan Opera Competition 2012
proposal suggests the fusion of landscape and architecture to provide a 
subtle frame for the colonial buildings. Solutions of sustainability are 
provided by the form of the design. Patterns are used as both generative 
device as well as architectural intervention. 
38. Hong Kong, Shopping Mall & High riser, Hong Kong, China  
 2014
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Figure 99: Busan Opera, Korea, competition entry 2012
39. Guggenheim Helsinki Competition, Helsinki, Finland, 2014
40. Bubble hotel Interior, commission, Wuhan, China, 2014 
41. Teahouse Public Pool, Wuhan, China, 2014
42. Folding Chair, Ann Arbor, 2014
43. Xenocultures Exhibition, Los Angeles, USA, 2014
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Figure 100: Bubble chair for Xuberance Shanghai, 2015
44. Pleated Pavilion, DigitalFutures 2014, Shanghai, China, 2014 (Fig.95)
45. Busan Opera Competition, Busan, Korea, 2012  (Fig.98,99)
The architecture of this project oscillates between historic lineage and 
most advanced contemporary atmospheres. Advanced computational 
techniques collide with romantic desires to produce an elegant space for 
the performance of operas, historic as well as novel ones. The project 
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Figure 101: Bubble chair for Xuberance Shanghai, 2015
is organized in layers. The entire project oscillates between protective 
coats and programmatic elements. The outmost protective layer cre-
ates the connection between the island and the urban landmass. It also 
incorporates the entire back of house area. Nested within this volume 
is the pearl: The Opera house. The house itself is organized in subse-
quent radial strata. On the one side to provide the audience chamber 
with an excellent sound insulation, on the other hand it allows to create 
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Figure 102: Ripple me Softly, Teaset Design for Jindeshen Ceramics, China, 2015
an effective structure for the ovular shape of the building as well as a 
clearly organized circulation for the front as well as the back of house. 
The curvilinear gestures are based on ellipses, this concept is applied 
in a rigorous fashion in the entirety of the project, from the basic form 
of the Opera house itself, to the underlying plinth housing work-
shops, wardrobes etc to the bridges connecting the opera island to the 
landmass. The swirling nature of the bridges and walkways invite the 
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Figure 103: Ripple me Softly, Teaset Design for Jindeshen Ceramics, China, 2015
visitors not only to connect to the opera but to pace along the prome-
nade circulating the building. In this extent it is possible to incorporate 
a manifold of program within the plinth of the opera such as shopping, 
restaurants and conference areas. The plinth also serves as a protective 
measure for the opera, as it forms an effective protection wall towards 
Typhoon and possible Tsunami. There is no apparent entrance visible 
in the opera, but the bridges clearly mark the entrance to the building. 
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Figure 104: SIVA - Pending Lamp, Shanghai Institute of  Visual Arts, CCIM Fashion 
School, Remodeling, Songjiang District, Shanghai, China, 2015.
Once in the Lobby you will see a new level of articulation of the space. 
The rich opulence of historic opera buildings of the Baroque and His-
torism era of the 19th century echoes in this space in a contemporary 
mood. Whilst the building appears from the outside in neutral white 
and only sparks here and there in gold, the lobby takes the visitor on 
a trip to romantic notions of color, with gold as mean of expression 
connecting the architecture of this building with the historic lineage of 
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Figure 105: SIVA - Shanghai Institute of  Visual Arts, CCIM Fashion School, Remodeling, 
Songjiang District, Shanghai, China, 2015.
opera design.
46. Shang Haus, Beijing, China, 2012
47. ASIS Flagship Store, Guangzhou, China 2015 (Fig.97)
48. Bubble Chair, for Xuberance, Shanghai, China, 2015 (Fig.101,102)
49. Ripple me Softly, Teaset Design for Jindeshen Ceramics, China,  
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Figure 106: The Particle Hut, Installation for the DigitalFutures exhibition, Tongji CAUP 
University, Shanghai 2016
344
Autonomous Tectonics - Matias del Campo 2018
Figure 107: Bauhaus Dessau Museum competition, Dessau, Germany 2015.
 2015 (Fig.103, 104)
50. SIVA CCIM Fashion School, Remodeling, Songjian, Shanghai, 
China, 2015 (Fig.105,106)
51. HAWK Headquarters and R&D Department, Suzhou, Shang-
hai, China 2015. The space design is based on the ideas of continuity, 
seamless surfaces and smooth transitions between spaces. A concept, 
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Figure 108: Bauhaus Dessau Museum competition, Dessau, Germany 2015.
that is located within the realm of fluid flow (Water), motion and its 
materialization in a different aggregate condition throughout  the four 
building floors. Complex curved geometry on the first and second 
floor, continuous surface areas (third floor) and the search for sensitive, 
voluptuous environments (fourth Floor CEO Apartment and Bar).  
Tangible architectural issues such as the existing column grid and how 
an uninterrupted motion can be created with the leading motif -Wa-
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Figure 109: Vienna Museum Competition, Vienna, 2015
ter- which materializes in single and double curved walls. Each floor 
reflects a different condition of flow and respective interpretation.  Soft 
Curvilinear geometry is shaping the first floor. Located on this level are 
two Meeting rooms, a big exhibition space, the cantina and the cen-
tered Lobby with its double flexuous Staircase which creates a contin-
ues movement  up to the 2nd Floor. Different patches of Color are the 
feature of the flooring which creates the transition from horizontal to 
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Figure 110: SIVA Task Desk, Shanghai, 2015
vertical. The “Volcano Lights” are the main Light source in the center of 
the Atrium in the Lobby. They are creating quasi openings which serve as 
optical guidance and light source. These “Volcano Lights” are also used as 
a repetitive element in other areas (Assembly hall and third floor lounge 
area).
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Figure 111: Pending Lamp design, Radisson Hotel, Hongquiao, Shanghai, China 2017
52. Bauhaus Museum Dessau Competition, Dessau, Germany,   
 2015 (Fig.108,109)
53. SIVA Pending Lamp, Design for the remodeling of the SIVA   
 Fashion School, Songjiang, China, 2015
54. SIVA Task Desk, Design for the remodeling of the SIVA Fash  
 ion School, Songjiang, China, 2015
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55. New Vienna Museum Competition, Vienna, Austria, 2015 
(Fig.110)
56. ORE, Shanghai Fashion Week Pavilions, Shanghai, China, 2015
57. Cipondoh Housing Project, Jakarta, Indonesia, 2016
58. Particle Hut, Installation, DigitalFutures exhibition, Tongji 
(Fig.106, 107) CAUP, Shanghai, China 2016
59. China Town Gate Competition, New York, USA, 2017
The project Vessel strives to transform the gate into a multilayered 
object which creates an amalgamation of various parameters. Contex-
tualization is probably the most visible one. Situated between Canal 
Street and Baxter Street the Triangle is well known to visitors as well 
as the immediate population of the area. The project intentionally 
embraces the vertical dimension to generate a highly visible element, 
creating a focal point on canal street and providing the architecture 
with a chance to serve as marker as well as orientation point in this 
visually loaded environment. The object is intentionally lifted from 
the ground to create a social space underneath it, which consists of the 
area demarcated by the existing Gingko trees as well as the occasional 
concrete element that serves as bench and meeting space.
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Figure 112: Austrian Pavilion EXPO Dubai 2020 - Finalist Project. SPAN 2018. 
One of the first projects of the practice dealing with Style transfer as design technique. A 
technique based on Generative Adversarial Networks.
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60. Guangfuling Souvenir Shop, Shanghai, China, 2017 (Fig.110)
61. HAWK Private Bar, Suzhou, China 2017 (Fig.116)
62. A New Day, Mobile Theater Concept, Vienna, Austria, 2017
63. Pending Lamp design, Radisson Hotel, Hongqiao, Shanghai, China,  
 2017 (Fig.112)
64. Holkar Mustek Bridge Competition, Prague, Czech Republic, 2017
65. Austrian Pavilion EXPO 2020 Dubai -finalist, 2018 (Fig.113, 114)
66. Kindergarten Taiyuan 2018
67. Robot Garden - Institute of Robotics, University of Michigan   
 2019 (Fig.115)
68. Sculpture Park - UTOPIA Development, Taiyuan, China, 2019
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Figure 113: The Cafe/Bar of the Austrian Pavilion EXPO Dubai 2020 - Finalist Project. 
SPAN 2018. One of the first projects of the practice dealing with Style transfer as design 
technique. A technique based on Generative Adversarial Networks.
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Figure 114: The Robot Garden for the Institute of Robotics, University of Michigan. 
The project is based on a Cycle GAN (Generative Adversarial Network) that is able to 
recognizie architetcural features based on a basic image. In this case a Google Earth image 
of the seite before construction began.
354
Autonomous Tectonics - Matias del Campo 2018
Figure 115: HAWK Private bar, Soushou, China 2018 
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